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(54) MANUFACTURING DEVICE OF ELECTRONIC THIN FILM SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inexpensively form electron emitting elements in 
a large number on a substrate. 

SOLUTION: This manufacturing device has a stage for mounting a substrate 1 
having plural electrode pairs by arranging the electrode pairs composed of a pair 
of electrodes along plural lines and rows and a droplet imparting means 7 for 
imparting a droplet 24 composed of liquid containing a constitutive component 
for constituting a thin film member for generating an electron flow by impression 
electric field between a pair of electrodes with respective electrode pairs of the 
plural electrode pairs by relatively moving the droplet to the base board or the 
stage. 
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11 * NOTICES * 
JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

-2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] the stage in which the substrate which was made to arrange the electrode pair which consists 
of an electrode of a pair in accordance with two or more lines and trains, and prepared two or more 
electrode pairs is carried — and The manufacturing installation of an electronic thin film substrate which 
has a drop grant means to move relatively to said substrate or stage, and to give the drop which 
consists of a liquid containing the constituent which constitutes the thin film member which produces an 
electron flow by the inter-electrode impression electric field of said pair for said two or more electrode 
pairs of every of an electrode pair. 

[Claim 2] Said drop grant means is the manufacturing installation of the electronic thin film substrate 
according to claim 1 which is the means equipped with the drop regurgitation nozzle of an ink jet method. 
[Claim 3] Said drop grant means is the manufacturing installation of the electronic thin film substrate 
according to claim 1 this whose regurgitation nozzle it has the drop regurgitation nozzle of an ink jet 
method, and is a multi-array. 

[Claim 4] Said manufacturing installation is a manufacturing installation of an electronic thin film 
substrate according to claim 1 which has the migration means to which migration of said substrate or a 
stage is fixed to, and said drop grant means is moved. 

[Claim 5] Said manufacturing installation is a manufacturing installation of an electronic thin film 
substrate according to claim 1 which has the migration means to which migration of said drop grant 
means is fixed to, and said substrate or stage is moved. 

[Claim 6] Said manufacturing installation is a manufacturing installation of an electronic thin film 
substrate according to claim 1 which has the migration means to which both said drop grant means and 
said substrate, or a stage is moved. 

[Claim 7] Said drop grant means is the manufacturing installation of the electronic thin film substrate 
according to claim 1 or 2 which is the means which used the ink jet method. 

[Claim 8] Said drop is the manufacturing installation of the electronic thin film substrate according to 
claim 1 which is the drop which consists of a solution containing an organometallic compound. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ' > 

[Field of the Invention] This invention relates to the electron source substrate which used an electron 
emission component and its'compohent; an electron source, a display panel, image formation equipments, 
and those manufacture approaches. 
E0002] 

[Description of the Prior Art] Conventionally, two kinds, the source of a thermoelectron and a cold 
.cathode electron source, are known as an electron emission component. There are a field emission mold 
(FE mold is called hereafter), a metal / insulating layer / metal mold (an MIM mold is called hereafter), a 
surface conduction mold electron emission component, etc. in a cold cathode electron source. 
[0003] A thing given [ as an example of FE mold ] in Dyke's and others report (W.P.Dyke and W.W.Dolan, 
"Field emission", Advance in Electron Physics, 8, 89 (1956)), the report (it. Spindt(s).C.A. — ) of Spindt 
"Physical Properties. The thing of thin-film field emission cathodes with molybdenium cones" and given 
in J.Appl.Phys., 47, and 5248 (1976) etc. is known. 

[0004] The thing of a publication etc. is known by the report (C.A.Mead, J.Appl.Phys., 32, 646 (1961)) of 

Mead as an example of an MIM mold. . ■< - . .* * 

[0005] As an example of a surface conduction mold electron emission component, the thing of a 

publication etc. is in Elinson's report (M.LEIinson, Radio Eng.Electron Phys., 10. (1 965)). 

[0006] A surface conduction mold electron emission component uses the. phenomenon which electron 

emission produces for the thin film of the small area formed on the substrate by passing a current in 

parallel with a film surface. The thing using Sn02 thin film given [ as this surface conduction mold 

electron emission component ] in aforementioned Elinson's report, What is. depended on Au thin film 

(G.Dittmer, Thin Solid Films, 9, 317 (1972)), What is depended on 203-/Sn02 of In(s) thin film 

(M.Hartwell and C.G.Fonstad, IEEE Trans.ED Conf., 519 (1975)), What is depended on a carbon thin film 

(Araki et al., a vacuum, the 26th volume, No. 1, 22 pages (.1983)) is reported. 

[0007] The configuration of above-mentioned Hartweirs (Hartwell) component is shown in drawing 39 as 
a typical component configuration of these surface conduction mold electron emission components. In 
this drawing, 1 is a substrate. 4 is a conductive thin film, it consists of a metallic-oxide thin film formed 
in the pattern of H mold configuration by the spatter, and the electron emission section 5. is formed of 
the energization processing called the below-mentioned energization foaming. In addition, 0.5-1 mm and 
W' are set up for the component-electrode spacing L in drawing by 0.1mm. In addition, since it was 
unknown about the location and configuration of the electron emission section 5, it expressed as a 
mimetic diagram. .• 

[0008] Conventionally, before performing electron emission in these surface conduction mold electron 
emission components, it was common to have formed the. electron emission section 5 by energization 
processing beforehand called energization foaming in the conductive thin. film 4. that is, with energization 
foaming, impression energization of the minute is carried out to the both ends of the aforementioned 
conductive thin film 4 in direct current voltage or about ****** /, for example, 1v, carried out very 
slowly, and a conductive thin film is destroyed, deformed or deteriorated locally — making — electric — 
high — it is forming the electron emission section 5 changed into the condition [ **** ]. In addition, a 
crack generates the electron emission section 5 in some conductive thin films 4, and electron emission 
is performed from near [ the ] a crack. The surface conduction mold electron emission component which 
performed said energization foaming processing impresses an electrical potential difference to the 
conductive thin film 4, and makes an electron emit from the above-mentioned electron emission section 
5 by passing a current for a component. 

[0009] Since structure is simple and manufacture is also easy structure, an above-mentioned surface 
conduction mold electron emission component has the advantage which can carry out array formation of 
many components in a large area. Then, various application in which the description can be employed 
efficiently is studied. As an example, displays, such as a source of an electric charge beam and an image 
display device, are mentioned. 



[001 6] These people paid their attention to the surface conduction mold electron emission component, 
and proposed the manufacture approach of a new electron emission component in JP,2-56822,A. The 
component indicated by drawing 38 at the official report concerned is shown. For 1, as for a component 
electrode 'and 4, in this drawing, a substrate, and 2 and 3 are [ a conductive thjn film and 5 ] the 
electron emission sections. The manufacture approach of this electron emission component forms the 

-component electrodes 2 and 3 with a vacuum deposition technique general to a substrate 1, and a 
photolithography technique. Subsequently; after the conductive thin film 4 applies a conductive 

. ingredient on a substrate by the distributed applying method etc., it is formed by patterning. Then, the 
electron emission section 5 is formed by impressing an electrical potential difference to the component 
electrodes 2 and 3, and performing energization processing. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the manufacture approach by the above- 
mentioned conventional example, since it is what manufactures a semi-conductor process by the 
approach with which it is mainly concerned, with the present technique, it is difficult to form many 
electron, emission components over a large area, and, moreover, it needs a special and expensive 
manufacturing installation. Furthermore, since two or more processes in accordance with patterning are 
needed, simplification of these processes is just going to desire. That is, now, when forming many 
electron emission components over a large area on a substrate, the actual condition is that a production 
cost will become high. 

[0012] This invention is made in view of a technical technical problem which was mentioned above. The 
purpose of this invention is to offer the manufacturing installation of the electronic thin film substrate 
which can form many above-mentioned electron emission components etc. on a substrate by low cost. 
[0013] 

[Means for Solving the Problem] This invention arranges the electrode pair which consists of an 
electrode of a pair in accordance with two or more lines and trains. For every stage in which the 
substrate which prepared two or more electrode pairs is carried, and electrode pair of two or more said 
electrode: pair The drop which consists of a liquid containing the constituent which constitutes the thin 
film member which produces an electron flow by the inter-electrode impression electric field of said pair 
is relatively moved to said substrate or stage, and it is related with the manufacturing installation of an 
electronic thin film substrate which has a drop grant means to give. 

[0014] In forming the thin film member which constitutes an electron emission component, for example, 
if the manufacturing installation of the electronic thin film substrate of this invention is used, since 
things can be carried out, the thing which give and form the liquid containing the constituent which 
constitutes a thin film member with the gestalt of a drop and for which very few uniform thin films of a 
defect are formed is possible, and, thereby, the homogeneity of a component property can be improved 
by leaps and bounds. And even if the substrate which forms a thin film large-area-izes, there is no fall of 
the yield. 

[0015] And if the manufacturing installation of the electronic thin film substrate of this invention is used, 
a desired amount can be given to a position and production processes, such as an electron emission 
component, can be reduced sharply. 
[0016] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail using a drawing. 
[0017] The mimetic diagram, drawing 2 , and drawing 3 which show one example of the manufacture 
approach of an electron emission component that drawing 1 can apply the manufacturing installation of 
the electronic thin film substrate of this invention are drawing showing one example of the surface 
conduction mold electron emission component which can be produced using the manufacturing 
installation of this invention. 

[0018] For a component electrode and 4, as for the electron emission section and 7, in drawing 1 , and 2 
and 3, a conductive thin film and 5 are [ a substrate, and 2 and 3 / 1 / drop grant equipment and 24 ] 
drops. 



°[0019j In this example, the component electrode 2 and the distance of 3L1.are first separated and 
formed on a substrate 1 ( drawing 1 (a)): Subsequently, the drop 24 which consists of a solution 
containing a metallic element is made to breathe out from drop grant equipment (ink jet recording 
device) 7 ( drawing 1 (b)), and the conductive thin film 4 is formed so that the component electrodes 2 
and 3 may be touched ( drawing 1 (c)). Next, by foaming processing mentioned later, for example, into a 
conductive thin film, a crack is made to produce and the electron emission section 5 is formed. 
[0020] Since it can form only in the location of a request of the minute drop of a content solution 
.alternatively by using such a drop giving method, the ingredient which constitutes the component 
section is not made useless. Moreover, patterning by the vacuum process which needs expensive 
equipment, and photolithography including many processes is unnecessary, and can lower the production 
cost sharply. 

[0021] although what kind of equipment may be used as long as it is equipment which gives the example 
of drop grant equipment 7 and which can form the drop of arbitration if it becomes — especially — 
about ten — the equipment of the ink jet method which can control in the range of dozens ng extent 
from ng, and the drop of the minute amount of dozens ng(s) can form easily from 10ng extent is good. 
[0022] The ink jet fuel injection equipment using the piezoelectric device etc. as equipment of an ink jet 
method, the ink jet fuel injection equipment by the method (Bubble Jet is called hereafter) which makes 
air bubbles form in a liquid and makes the liquid breathe out as a drop with heat energy, etc. are 
mentioned. 

[0023] In order that the conductive thin film 4 may acquire the good electron emission characteristic, 
especially the particle film that consisted of particles is desirable, and although the thickness is suitably 
set up according to resistance, energization foaming conditions mentioned later between the step 
coverage to the component electrodes 2 and 3, and the component electrode 2-3, it is several 
angstroms - thousands ofA preferably, and is 10A - 500A especially preferably. The sheet resistance is 
103-107ohm/**. 

[0024] The ingredient which constitutes the conductive thin film 4 Pd, Pt, Ru, Ag, Au, Ti, Metals, such as 
In, Cu, Cr, Fe, Zn, Sn, Ta, W t and Pb, PdO, The oxide. of Sn02, In203, PbO, and Sb203 grade, HfB2, ZrB2, 
LaB6, GeB6 and YB4, the boride of GdB4 grade, Semi-conductors, such as nitrides, such as carbide, 
such as TiC, ZrC, HfC, TaC, SiC, and WC, and TiN, ZrN, HfN, and Si, germanium, carbon, etc. are 
mentioned. 

[0025] In addition, the particle film described here is film with which two or more particles gathered, not 
only the condition that the particle distributed separately but the particle has pointed out mutually the 
film in contiguity or the condition (the shape of an island is also included) of having overlapped, as the 
fine structure, and the several angstroms - thousands of A particle size of a particle is 10A - 200A 
preferably. 

[0026] The solution which becomes the radical of a drop 24 needs to be the thing of viscosity which 
produces a drop, although a thing, an organic metal solution, etc. which melted the component of the 
conductive thin film mentioned above to water, a solvent, etc. are mentioned. 

[0027] Moreover, as for the amount of the liquid given to component inter-electrode, it is desirable to 
make it not exceed the volume of the crevice formed with a substrate and one pair of component 
electrodes as shown below (formula). 
[0028] 

the width-of-face (W1) x component electrode spacing (L1) of the die-length x component electrode of 
a volume = component electrode of a crevice ... (formula) 

Ceramic substrates, such as glass with few impurity contents as a substrate 1, such as quartz glass and 
Na, blue plate glass, a glass substrate in which Si02 was formed on the front face, and an alumina, are 
used. 

[0029] It is suitably chosen from semiconductor materials, such as a printed conductor which a common 
conductive object is used as an ingredient of the component electrodes 2 and 3, for example, consists 
of a metal or a metallic oxide, glass, etc., such as metals, such as nickel, Cr, Au, Mo, W, Pt, Ti, aluminum, 



Cu, and Pd, or an alloy and Pd, Ag, Au and Ru02, and Pd-Ag, a transparence conductor of In203-Sn02 
grade, and polish recon, etc. < 

[0030] The component electrode spacing L is hundreds of A - hundreds of micrometers preferably. 
Moreover, the lower one of the. electrical potential difference impressed to component inter-electrode is 
desirable, and since to produce with sufficient reappearance is demanded, a desirable component 
-electrode spacing is several micrometers - dozens of micrometers. 

[0031] Component electrode die-length W is severalmicrometer- from the resistance of an electrode, 
and a viewpoint of the electron emission characteristic - 100 micrometers of numbers, and hundreds of 
A - several micrometers of the thickness d of the component electrodes 2 and 3 are desirable. 
[0032] The electron emission section 5 is the crack of high resistance formed in some conductive thin 
films 4, and is formed of energization foaming etc. Moreover, in a crack, it may have a conductive 
particle with a particle size of several angstroms - hundreds of A. This conductive particle contains 
some [ at least ] elements of the matter which constitutes the conductive thin film 4. Moreover, the 
electron emission section 5 and the conductive thin film 4 of the near may have carbon and a carbon 
compound. 

[0033] Moreover, the electron emission section 5 is formed by performing energization processing called 
energization foaming of a component in which it comes to form the conductive thin film 4 and the 
component electrodes 2 and 3. Energization foaming energizes from a non-illustrated power source, 
makes the conductive thin film 4 break, deform or deteriorate locally, and makes the part to which 
structure was changed form between the component electrodes 2-3. This part made to change 
structurally locally is called the electron emission section 5. The example of the voltage waveform of 
energization foaming is shown in drawing 4 . 

[0034] Especially a voltage waveform has the desirable shape of a pulse form, and it may impress an 
electrical-potential-difference pulse, making the case ( drawing 4 (a)) where a pulse height value 
impresses a fixed electrical-potential-difference pulse continuously, and a pulse height value increase 
( drawing 4 (b)). First, the case ( drawing 4 (a)) where a pulse height value considers as a fixed electrical 
potential difference is explained. 

[0035] T1 and T2 in drawing 4 are the pulse width and pulse separation of a voltage waveform, T1 is 
made into 1 microsecond - 10 mses, they make T2 10 microseconds - 100 mses, and the peak value 
(peak voltage at the time of energization foaming) of a triangular wave is suitably chosen according to 
the gestalt of a surface conduction mold electron emission component, and is impressed from several 
seconds for dozens minutes under the vacuum ambient atmosphere of a suitable degree of vacuum, for 
example, 1x10-5Torr extent. In addition, it is not necessary to limit the wave impressed to iryter- 
electrode [ of a component ] to a triangular wave, and it may use the wave of requests, such as a 
square wave. 

[0036] T1 and T2 in drawing 4 (b) — the case of drawing 4 (a) — the same — the peak value (peak 
voltage at the time of energization foaming) of a triangular wave — for example, it is made to increase 
0.1V step extent every, and impresses under a suitable vacuum ambient atmosphere. 
[0037] In addition, when the energization foaming processing in this case is the electrical potential 
difference of extent which does not destroy and deform the conductive thin film 4 locally, for example, 
an about [ 0.1 V ] electrical potential difference, a component current is measured, and resistance is 
calculated, for example, resistance of 1 M omega or more is shown in pulse separation T2, it is 
considered as energization foaming termination. 

[0038] Next, it is desirable to perform processing called an activation process to the component which 
energization foaming ended. 

[0039] An activation process is the degree of vacuum of 10-4 - 10-5Torr extent, and it is the 
processing to which the carbon and the carbon compound which a pulse height value is the thing of 
processing which repeats and impresses a fixed electrical-potential-difference pulse, and originate in 
the organic substance which exists in a vacuum are made to deposit on an electric conduction thin film, 
and the component current If and the emission current le are remarkably changed like energization 



foaming. Measuring the component current If and the emission current le, an activation process is ended, 
for example, when the emission current le is saturated. Moreover, as for the electrical-potential- 
difference pulse to impress, it is desirable to carry out by driver voltage of operation. 
[0040] In addition, carbon and a carbon compound are graphite (both single crystal and polycrystal are 
pointed out.) amorphous carbon (the mixture of amorphous carbon and polycrystal graphite is pointed 
Out), and the thickness has desirable 500A or less, and they are 300A or less more preferably here. 
[0041] In this way, the produced electron emission component is good to put on the bottom of the 
■ambient atmosphere of a degree of vacuum higher than the degree of vacuum in an energization foaming 
process and an activation process, and to carry out a drive of operation. Furthermore, it is desirable 
under the ambient atmosphere of a high degree of vacuum to carry out a drive of operation after 80 
degrees C - 150 degrees C heating. 

[0042] In addition, it is the degree of vacuum of about 10 to 6 or more Torrs, and a degree of vacuum 
higher than an energization foaming process and the degree of vacuum which carried out activation is an 
ultra-high-vacuum system more preferably, and is a degree of vacuum which carbon and a carbon 
compound newly deposit hardly on an electric conduction thin film. By carrying out like this, it becomes 
possible to stabilize the component current If and the emission current le. 

[0043] A* surface conduction mold electron emission component with an easy process is suitable for the 
electron emission component which can apply this invention with a simple configuration. * 
[0044] As a surface conduction mold electron emission component which can be manufactured by this 
invention, it is a flat-surface mold surface conduction mold electron emission component fundamentally. 
[0045] The most characteristic thing of the manufacture approach of the electron emission component 
using the equipment of this invention is giving the solution containing a metallic element as a drop on a 
substrate, and forming a conductive thin film. There are various things in the mode which satisfies this 
requirement. 

[0046] L This invention detects the grant condition of the drop given on the substrate, and includes 
what gives a drop again based on the information acquired about the grant condition. Hereafter, the 
mode is explained. 

[0047] Drawing 14 , drawing 16 , and drawing 17 are the outline block diagrams showing the various 
embodiments of the manufacturing installation of an usable electron emission component by this 
example, and drawing 15 is a flow chart of the manufacture approach of the electron emission 
component of this example which shows a process [ like ] 1 operative condition. 

[0048] drawing 14 , drawing 16 , and drawing 17 — setting — 7 — in an ink jet fuel injection equipment 
(drop grant equipment) and 8, a stage and 1 1 show a controller and, as for a luminescence means and 9, 
12 shows a control means, as for a light-receiving means and 10. In addition, in the luminescence means 
and light-receiving means which are said here, if generating and the object to receive are not limited to 
light and it can recognize as a signal, they may use what kind of thing and have light emitting diode, 
infrared laser, etc. as an example. Moreover, a light-receiving means just receives a signal according to a 
luminescence means. Furthermore, these luminescence means and a light-receiving means should just 
be the things of a configuration of generating or receiving the signal which penetrates or reflects an 
insulating base. 

[0049] The items about the condition of the drop detected in the manufacture approach of the electron 
emission component of this example and a manufacturing installation are the amount of drops given in 
one pair of gaps which are component inter-electrode crevices, the location of the drop, the existence 
of the drop itself, etc. Based on the acquisition information about such an item, the count of the 
regurgitation, a regurgitation location, and the regurgitation parameter of the ink jet fuel injection 
equipment which also includes drive conditions in the ink jet fuel injection equipment using the 
piezoelectric device further are controlled by the control means. 

[0050] Furthermore, it is desirable to have a drop information detection means to detect the existence 
in the inter-electrode gap of the drop breathed out from the nozzle by the ink jet method and its 
amount as a means to perform the above-mentioned detection, and an impact location detection means 



to detect the location which the drop reached. 

[0051] In that case, the location of the drop after impact is detected by. detecting optically the 
alignment mark prepared before the regurgitation at an electrode pattern or dedication as an impact 
location detection means, or detecting the modulation of the permeability by the after [ the 
regurgitation ] drop optically. In addition, location detection of a drop detects the permeability of two or 
-more points in the field the inside of a gap, and near the gap, and is performed by taking those 
correlation. 

,[0052] Furthermore, in the manufacturing installation of this example, as for above-mentioned drop 
information detection and impact location detection, it is desirable that it is made to be carried out by 
the same optical detection system so that it is not necessary to establish the optical system only for 
location detection. The same optical system performs drop information detection and location detection 
to continuous or coincidence still more desirably. 

[0053] As shown in drawing 15 , by the manufacture approach of this example, a liquid-grant location is 
detected by detecting the light which passes inter-electrode with a luminescence means and a light- 
receiving means using an electrode spacing, or the light to reflect, and the head of an ink jet fuel 
injection equipment is moved to the location which can give a drop to inter-electrode (alignment 
process). Next, it detects whether an ink Jet fuel injection equipment gives a drop to inter-electrode 
(drop grant process), and the drop is given to inter-electrode by the signal which passes or reflects 
inter-electrode like an alignment process (drop detection process), (information about the existence of 
the above-mentioned drop itself) And if the drop is given to the field of a request of a desired location 
at the drop detection process, it progresses to the following inter-electrode alignment process and the 
drop is not given, a drop is given again. 

[0054] Moreover, in migration and conveyance of an ink jet fuel injection equipment and a stage, only an 
ink jet fuel injection equipment is what kind of combination, and only a stage may perform [ the both 
etc. ] migration and conveyance of X, Y, and theta. 

[0055] Moreover, although it may be in which condition of migration, conveyance, or a halt, when giving a 
drop in the state of migration and conveyance, the migration and conveyance which is extent from which 
the impact location of a drop does not shift are desirable [ drop grant in process, an ink jet fuel injection 
equipment, or a stage ]. 

[0056] There may be various variations in the optical detection means in the manufacturing installation 
of this example. The type with which both relative positions are arranged so that the optical axis of 
optical system and the discharge direction shaft of a regurgitation nozzle may cross drawing 18 in the 
focus of detection optical system is shown. It is possible to repeat continuously detection of the 
information about the regurgitation and the given drop of a solution by turns by this type, with the 
relative position of the regurgitation nozzle 301, the detection optical system 302, and the component 
substrate (insulating base) 1 fixed. The method [ of slanting ] reflective mold which, as for drawing 18 (a), 
an outgoing radiation system and a detection system pinch the perpendicular reflective mold in which 
compact unification of an outgoing radiation system and a detection system is possible, and the 
regurgitation nozzle of drawing 18 (b) is pinched, and is arranged, arid drawing 18 (c) are perpendicular 
transparency molds with which an outgoing radiation system and a detection system are arranged on 
both sides of a component substrate. 

[0057] Moreover, drawing 19 and drawing 20 are types whose opticals axis and discharge direction 
shafts of detection optical system do not have an intersection, drawing 1 9 is a reflective mold and 
drawing 20 is a transparency mold. As shown in drawing, the displacement controlling mechanisms 403 
or 503 are driven in the direction of an arrow head, and it is necessary to move by turns, when repeating 
the regurgitation of a drop, and information detection by this type so that each shaft may suit the 
location of the center of a gap. 

[0058] as the control approach of regurgitation conditions — the detecting signal of drop information — 
difference — there are an approach of carrying out feedback control of at least one of parameters, such 
as driving pulse quantity, pulse width, pulse timing, and a pulse number, in the real time by making a 



' component into an amendment signal, so that a detection value may be held at an optimum value, the 
approach of amending at least one of parameters according to the algorithm beforehand decided 
according to the discrepancy from the optimum value of a detection value, etc. 

[0059] Moreover, irr these drawings, although the case where the drop set as the object of information 
detection is formed in a component inter-electrode gap is shown, after setting regurgitation conditions 
3s parts other than component inter-electrode for the dummy drop for information detection at a proper 
thing based on reserve discharge and its detection result, in the approach and equipment of this 
invention, you may be the gestalt of performing the component inter-electrode drop regurgitation. 
[0060] When the drop removal means for removing a part of given drop [ at least ] as mode with this still 
more nearly another example is established and the amount of drops in a gap is judged [ many ] from an 
optimum value as a result of drop information detection, the re-regurgitation can also be performed, 
after removing a part of drop, and returning to an optimum value or carrying out whole-quantity removal 
of the drop. 

[0061] There is a thing equipped with the nozzle only for removal which has the function to inject gas, 
such as nitrogen, and to disperse a drop out of a gap as such a drop removal means etc. As for the 
nozzle only for removal, arranging near the regurgitation nozzle is desirable so that it is not necessary to 
establish the position control device of dedication. For example, when the regurgitation nozzle is a 
multi-array array, you may make it prepare the nozzle only for removal periodically in an array. Stricter 
control of ****** is realized by having the means which can perform not only grant of the solution by 
the regurgitation but removal. 

[0062] In the manufacturing installation of this example, it has a means to detect optically the 
information about the location which a drop reaches, and a means to perform position controls, such as 
regurgitation alignment and location fine tuning, based on the positional information detected. 
[0063] A location detection means detects the location of the drop after impact by detecting optically 
the alignment mark prepared before the regurgitation at an electrode pattern or dedication, or detecting 
the modulation of the permeability by the after [ the regurgitation ] drop optically. In that case, location 
detection of a drop detects the permeability of two or more points in the field the inside of a gap, and 
near the gap, and is performed by taking those correlation. 

[0064] In this example, it is desirable to carry out by the optical detection system with same, 
informational detection and impact location detection of a drop about the above-mentioned drop so that 
it is not necessary to establish the optical system only for location detection. The same optical system 
is made to perform information detection and location detection to coincidence continuously still more 
preferably. 

[0065] II. next the diameter of a dot of a drop, and the mode that elaborated the location to give are 
explained. 

[0066] Drawing 32 is drawing showing the multi-pattern (pad) of the surface conduction mold electron 
emission component produced by the manufacture approach of this example. In drawing 32 , (a) is 
drawing showing the distance and the diameter of a dot between adjoining dots, and (b) is drawing of one 
example of the above-mentioned pad. In addition, an expression called an adjoining dot shall express the 
dot which adjoins each other by the upper and lower sides and right and left in drawing 32 (a), and shall 
not be applied here to the dots which adjoin each other in the direction of slant. 

[0067] In drawing 32 , 1 is liquefied or circular solid-state-like film (dot) formed after in a component 
electrode and 4 a conductive thin film and 5 gave the drop to the electron emission section and 28 gives 
[ a substrate, and 2 and 3 ] it to a substrate. 

[0068] It asks for the diameter phi of the dot formed with the above-mentioned ingredient first 
beforehand. That is, on the insulating substrate which washed enough and was dried by the organic 
solvent etc., drop grant equipment is used, a dot is formed, and the diameter phi is measured. 
[0069] Next, after substrate washing, two or more dots as shown in the substrate with which the 
component electrode was formed using the vacuum deposition technique and the photolithography 
technique at drawing 32 (b) are given, and a multi-pattern (pad) is formed. Here, the pitches P1 and P2 



" of each dot are given so that it may carry out to below the diameter phi of 1 dot and an adjoining dot 
may lap. By doing so, the pad with which the drop spread on the. substrate and width of face W2 became 
almost fixed is obtained. In addition, the width efface W2 of the magnitude of a pad is less than 
[ component electrode width-of-face W1 ], and as for die-length T of a pad, it is desirable that it is 
more than gap spacing L1, and it is determined by the width of face of the resistance and component 
-electrode for which it asks further, gap width of face, and alignment precision. 

[0070] After giving a thin film by the above approach, it heat-treats at the temperature of 300-600 
degrees C, a solvent is evaporated, and a conductive thin film is formed. Foaming following this etc. is 
performed like what was mentioned above. 

[0071] HI. this invention includes what elaborated the surface state of the substrate which gives a drop. 
This invention includes what performs hydrophobing processing on the substrate front face which gives 
a drop. 

[0072] In this example, in case a drop is given on the substrate equipped with the component electrode, 
surface treatment of a substrate is performed so that the surface state of a substrate may be 
hydrophobicity. Specifically, hydrophobing processing by silane coupling agents, such as HMDS 
(hexamethyldisilazane), PHAMS, and GMS, MAP, PES, is performed. 

[0073] The approach of hydrophobing processing applies the above-mentioned silane coupling agent by 
a spinner etc., subsequently to 100 degrees C - 300 degrees C, for example, 2Q0 degrees C, heats it by 
OBUN, and performs dozens of minutes - several hours, for example, BEKU during 15 minutes. 
[0074] When drop grant equipment gives a drop on a substrate by performing above-mentioned surface 
treatment, the configuration stability of the drop on a substrate improves. Therefore, it becomes 
possible for a drop not to spread in an irregular configuration on a substrate, and to control the 
configuration of a conductive thin film by the amount and configuration of a drop easily, and the 
repeatability and homogeneity of the dimension and thickness of a conductive thin film improve. 
Consequently, even when forming many electron emission components over a large area, the 
homogeneity of the electron emission characteristic can obtain a good electron emission component. 
[0075] Next, the image formation equipment of this invention is explained. 

[0076] The electron source substrate used for image formation equipment is formed by arranging two or 
more surface conduction mold electron emission components on a substrate. 

[0077] A surface-conduction mold electron-emission component is arranged to juxtaposition, and the 
ladder mold arrangement (a ladder mold arrangement electron source substrate is called hereafter) 
which connects the both ends of each component with wiring, and the passive-matrix arrangement (a 
matrix mold arrangement electron source substrate is called hereafter) of the component electrode of 
the pair of a surface conduction mold electron emission component which connected the direction 
wiring of X and the direction wiring of Y, respectively are mentioned to the method of the array of a 
surface conduction mold electron-emission component. In addition, the control electrode (grid electrode) 
which is an electrode which controls flight of the electron from an electron emission component is 
needed for the image formation equipment which has a ladder mold arrangement electron source 
substrate. 

[0078] Hereafter, the configuration of the electron source produced based on this principle is explained 
using drawing 6 . For an electron source substrate and 92, as for the direction wiring of Y, and 94, the 
direction wiring of X and 93 are [ 91 / a surface conduction mold electron emission component and 95 ] 
connection among drawing. In addition, the surface conduction mold electron emission component 94 
may be whichever of the flat-surface mold mentioned above or a vertical type. 

[0079] In this drawing, the substrate used for the electron source substrate 91 is a glass substrate 
mentioned above, and a configuration is suitably set up according to an application. 
[0080] the direction wiring 92 of X of m — Dx1, Dx2, and ... from Dxm — becoming — the direction 
wiring 93 of Y — Dy1, Dy2, and ... it consists of wiring of n of Dyn. 

[0081] Moreover, an ingredient, thickness, and wiring width of face are suitably set up so that an almost 
equal electrical potential difference may be supplied to many surface conduction mold electron emission 



components. Between the direction wiring 92 of X and the direction wiring 93 of Y of n of these m, it is 
electrically separated by the non-illustrated layer insulation layer, and matrix wiring is formed (both m 
and n are a positive integer). 

[0082] A non-illustratedlayer insulation layer is formed in the whole surface of the electron source 
substrate 91 in which the direction wiring 92 of X was formed, or the field of a part of requests. The 
direction wiring 92 of X and the direction wiring 93 of Y are pulled out as an external terminal, 
respectively. 

10083] Furthermore, the component electrode (un-illustrating) of the surface conduction mold electron 
emission component 94 is electrically connected by m the direction wiring 92 of X, the direction wiring 
93 of Y of n, and connection 95. 

[0084] Moreover, a surface conduction mold electron emission component may be formed in whichever 
on a substrate or a non-illustrated layer insulation layer. 

[0085] Moreover, although mentioned later in detail, it connects with a scan signal generation means by 
which it does not illustrate for impressing the scan signal for scanning the line of the surface conduction 
mold electron emission component 94 arranged in the direction of X according to an input signal to said 
direction wiring 92 of X, electrically. 

[0086] On the other hand, it connects with a modulating-signal generating means by which it does not 
illustrate for impressing the modulating signal for modulating each train of the train of the surface 
conduction mold electron emission component 94 arranged in the direction of Y according to an input 
signal to the direction wiring 93 of Y, electrically. 

[0087] Furthermore, the driver voltage impressed to each component of a surface conduction mold 
electron emission component is supplied as a difference electrical potential difference of the scan signal 
impressed to the component, and a modulating signal. 

[0088] In the above-mentioned configuration, only with simple matrix wiring, the component according to 
individual is chosen and a drive becomes independently possible. 

[0089] Next, the image formation equipment using the electron source of passive-matrix wiring produced 
as mentioned above is explained using drawing 7 , drawing 8 , and drawing 9 . Drawing 7 is drawing 
showing the basic configuration of image formation equipment, it is the block diagram of the drive circuit 
for displaying by drawing 8's embracing to a fluorescent screen and drawing 9 embracing the TV signal 
of NTSC system, and image formation equipment including the drive circuit is expressed. 
[0090] In drawing 7 , the electron source substrate with which 91 produced the electron emission 
component on the substrate, the rear plate with which 1081 fixed the electron source substrate 91, the 
face plate with which, as for 1086, the fluorescent screen 1084 and the metal back 1085 grade were 
formed in the inside of a glass substrate 1083, and 1082 are housings, and an envelope 1088 is 
constituted by these members. 

[0091] 94 is an electron emission component and 92 and 93 are the direction wiring of X and the 
direction wiring of Y which were connected with the component electrode of the pair of a surface 
conduction mold electron emission component. 

[0092] Although it consists of a face plate 1086, a housing 1082, and a rear plate 1081 like ****, since 
the rear plate 1081 is formed in order to mainly reinforce the reinforcement of the electron source 
substrate 91, when it has reinforcement sufficient by electron source substrate 91 the very thing, the 
rear plate 1081 of another object of the envelope 1088 is unnecessary, it may join the direct housing 
1082 to the electron source substrate 91, and may constitute an envelope 1088 from a face plate 1086, 
a housing 1082, and an electron source substrate 91. 

[0093] 1092 are a fluorescent substance among drawing 8 . In the case of monochrome, it consists only 
of a fluorescent substance, but in the case of the fluorescent screen of a color, a fluorescent substance 
1092 consists of the black electric conduction material 1091 and fluorescent substances 1092 which are 
called a black stripe or a black matrix by the array of a fluorescent substance. The purposes in which a 
black stripe (black matrix) is prepared are it not being conspicuous and carrying out color mixture etc. 
by distinguishing by different color between each fluorescent substance 1092 of a needed three- 



primary-colors fluorescent substance with in the case of color display, and making the section black, 
and controlling the fall of the contrast by the outdoor daylight reflection in a fluorescent screen 1084. 
There is not only the ingredient that uses as a principal component the graphite usually well used as an 
ingredient of a black stripe but conductivity, and it is usable if transparency and reflection of light are 
few ingredients. 

*[0094] As an approach of applying a fluorescent substance to a glass substrate 1093, it is not because 
it is [ whether it is monochrome or ] a color, but settling and print processes are used. 

. [0095] Moreover, the metal back 1085 ( drawing 7 ) is usually formed in the inside side of a fluorescent 
screen 1084 ( drawing 7 ). The metal back's purpose is protection of the fluorescent substance from the 
damage by the collision of the anion generated within acting as an electrode for impressing raising 
brightness and electron beam acceleration voltage and an envelope etc. by carrying out specular 
reflection of the light by the side of an inside to a face plate 1086 side among luminescence of a 
fluorescent substance. The metal back performs data smoothing (usually called filming) of the inside side 
front face of a fluorescent screen after fluorescent screen production, and it can produce by depositing 
aluminum with vacuum deposition etc. after that. 

[0096] In order to raise the conductivity of a fluorescent screen 1084 to a face plate 1086 further, a 
transparent electrode (un-illustrating) may be prepared in the external surface side of a fluorescent 
screen 1084. 

[0097] In case the above-mentioned sealing is performed, the case of a color must make each color 
fluorescent substance and an electron emission component counter, and needs to perform sufficient 
alignment. 

[0098] An envelope 1088 is made into the degree of vacuum of 10-7Torr extent through a non- 
illustrated exhaust pipe, and the closure is performed. Moreover, getter processing may be performed in 
order to maintain the degree of vacuum after the closure of an envelope 1088. This is. processing which 
heats the getter arranged at the position after the closure (un-illustrating) just before performing the 
closure of an envelope 1088, and forms the vacuum evaporationo film. Ba etc. is usually a principal 
component and a getter maintains the degree of vacuum of 1x10~5Torr [ for example, ] - 1x10-7Torr by 
the absorption of the vacuum evaporationo film. In addition, the process after energization foaming of a 
surface conduction mold electron emission component is set up suitably. 

[0099] Drawing 5 is the outline block diagram of the measuring device for evaluating the electron 
emission characteristic. An ammeter for a power source for 81 to impress the component electrical 
potential difference Vf to a component and 80 to measure the component current If which flows the 
conductive thin film 4 between the component electrodes 2-3 in drawing 5 , An anode electrode for 84 
to measure the emission current le emitted from the electron emission section of a component, As for 
an ammeter for a high voltage power supply for 83 to impress an electrical potential difference to the 
anode electrode 84 and 82 to measure the emission current le emitted from the electron emission 
section of a component, and 85, vacuum devices and 86 are exhaust air pumps. 

[0100] Next, the drive circuit outline configuration for performing a television display based on the TV 
signal of NTSC system about the image formation equipment constituted using the electron source 
which has a passive-matrix arrangement mold substrate is explained using the block diagram of drawing 
9 . 1101 — said display panel — it is — 1 1 02 [ moreover, ] — for a shift register and 1 1 05, the Rhine 
memory and 1106 are [ a scanning circuit and 1103 / a control circuit and 1104 / a modulating-signal 
generator, and Vx and Va of a synchronizing signal separation circuit and 1107 ] direct current voltage 
supplies. 

[0101] Hereafter, the function of each part is explained. 

[0102] The display panel 1101 is first connected with the external electrical circuit through a terminal 
Dox1 - Doxm, a terminal Doy1 - Doyn, and a secondary terminal Hv. Among these, the scan signal for 
carrying out the party [ every ] (n components) sequential drive of the surface conduction mold electron 
emission elements by which matrix wiring was carried out is impressed at a terminal Dox1 - Doxm to the 
electron source established in said display panel, i.e., the letter of a matrix of a m line n train. 



' [0103] On the other hand, the modulating signal for controlling the output electron beam of each 
component a party's surface conduction mold electron emission component chosen by said scan signal 
is impressed to Terminals Dy1-Dyn. Moreover, although the direct current voltage of 10kV is supplied to 
a secondary terminal Hv from direct current voltage supply Va; this is the acceleration voltage for giving 
sufficient energy exciting a fluorescent substance to the electron beam outputted from a surface 
conduction mold electron emission component. ^ 

[0104] Next, a scanning circuit 1102 is explained. This circuit equips the interior with m switching 
elements, and each switching element chooses 0 (V) or a (grand level) (shown by S1-Sm among drawing), 
and it connects with the terminal Dx1 of a display panel 1101 thru/or Dxm electrically. [ the output 
voltage of direct current voltage supply Vx, or ] Although each switching element of S1-Sm operates 
based on the control signal Tscan which a control circuit 1 103 outputs, it is possible to constitute by 
combining an actual for example, switching element like FET. 

[0105] In addition, said direct current voltage supply Vx are set up so that a fixed electrical potential 
difference which the driver voltage impressed to the component which is not scanned based on the 
property (electron emission threshold voltage) of said surface conduction mold electron emission 
component turns into below an electron emission threshold may be outputted. 

[0106] Moreover, a control circuit 1103 has the work which adjusts actuation of each part so that a 
suitable display may be performed based on the picture signal inputted from the exterior. Based on the 
synchronizing signal Tsync sent from the synchronizing signal separation circuit 1106 explained below, 
each control signal of Tscan, Tsft, and Tmry is generated to each part. 

[0107] The synchronizing signal separation circuit 1106 can be constituted if a frequency-separation 
(filter) circuit is used in the circuit for separating a synchronizing signal component and a luminance- 
signal component from the TV signal of the NTSC system inputted from the outside. The synchronizing 
signal separated by the synchronizing signal separation circuit 1 106 was illustrated as a Tsync signal 
after [ expedient ] explaining here, although it consisted of the Vertical Synchronizing signal and the 
Horizontal Synchronizing signal so that it might be known well. On the other hand, this signal is inputted 
into a shift register 1104 although the luminance-signal component of the image separated from said TV 
signal is expressed as a DATA signal for convenience. 

[0108] It operates based on the control signal Tsft which a shift register 1104 is for carrying out 
serial/parallel conversion of said DATA signal inputted serially for every line of an image, and is sent 
from said control circuit 1103 (that is, you may put it in another way as a control signal Tsft being the 
shift clock of a shift register 1 1 04). 

[0109] The data for the image of one line by which serial/parallel conversion was carried out (thing 
equivalent to the drive data for n electron emission components) are outputted from said shift register 
1 104 as n parallel signals of Id1-Idn. 

[01 10] The Rhine memory 1 105 is storage for between need time amount to memorize the data for the 
image of one line, and memorizes the contents of IdHdn suitably according to the control signal Tmry 
sent from a control circuit 1 103. The memorized contents are outputted as Id1-Idn, and are inputted 
into the modulating-signal generator 1107. 

[01 1 1] The modulating-signal generator 1 107 is a source of a signal for carrying out the drive modulation 
of each of a surface conduction mold electron emission component appropriately according to each of 
said image data IdHdn, and the output signal is impressed to the surface conduction mold electron 
emission component in a display panel 1101 through a terminal Doy1 - Doyn. 

[01.12] As mentioned above, the electron emission component in connection with this invention has the 
following basic properties to the emission current le. That is, as mentioned above, there is clear 
threshold voltage Vth in electron emission, and only when the electrical potential difference more than 
Vth is impressed, electron emission arises. 

[0113] Moreover, to the electrical potential difference beyond an electron emission threshold, the 
emission current also changes according to change of the applied voltage to a component. In addition, 
although the degree of change of the emission current to the value and applied voltage of the electron 



emission threshold voltage Vth may change by changing the ingredient of an electron emission 
component, and a configuration and the manufacture approach, the following can be said anyway. . 
[0114] That is, when impressing a this component pulse-like electrical potential difference, for example, 
even if it impresses the electrical potential difference below anelectron emission threshold, electron 
emission is not produced, but an electron beam is outputted when impressing the electrical potential 

•difference beyond an electron emission threshold. It is possible in that case to control the reinforcement 
of an output electron beam by changing the peak value Vm of a pulse in the first place. It is possible to 

. control the total amount of the charge of the electron beam outputted to the second by changing the 
width of face Pw of a pulse. 

[0115] Therefore, the circuit of an electrical-potential-difference modulation technique which modulates 
the peak value of a pulse suitably according to the data inputted although the electrical-potential- 
difference pulse of die length fixed as a modulating-signal generator 1107 is generated for an electrical- 
potential-difference modulation technique, pulse width modulation, etc. to be held, and carry out an 
electrical-potential-difference modulation technique as a method which modulates an electron emission 
component according to an input signal is used. 

[01 16] Moreover, in order to carry out pulse width modulation, the circuit of pulse width modulation 
which modulates the width of face of an electrical-potential-difference pulse suitably according to the 
data inputted as a modulating-signal generator 1107 although the electrical-potential-difference pulse of 
fixed peak value is generated is used. 

[0117] By a series of actuation explained above, the image display device of this invention can display 
television using a display panel 1101. In addition, although not indicated especially during the above- 
mentioned explanation, the thing of a digital signal type, the thing of an analog signal type, or neither 
interferes, and, in short, as for a shift register 1 1 04 or the Rhine memory 1 1 05, should just be performed 
at the rate of predetermined in serial/parallel conversion and record of a picture signal. 
[0118] To use a digital signal type, it is necessary to digital-signaHze the output signal DATA of the 
synchronizing signal separation circuit 1106 but, and this is possible if the output section of 1106 is 
equipped with an A/D converter. Moreover, the circuit where the output signal of the Rhine memory 
1105 is used for the modulating-signal generator 1107 by the digital signal or the analog signal in relation 
to this becomes a different thing a little. 

[01 19] First, the case of a digital signal is described. What is necessary is just to add an amplifying 
circuit etc. to the modulating-signal generator 1107 if needed using the D/A conversion circuit known 
well, for example in an electrical-potential-difference modulation technique. 

[0120] Moreover, in the case of pulse width modulation, the modulating-signal generator 1107 can be 
constituted by using the circuit which combined the comparator (comparator) which compares with the 
output value of said memory the output value of the counter (counter) which carries out counting of the 
wave number which a high-speed oscillator and an oscillator output, and a counter. The amplifier for 
amplifying the voltage of the modulating signal which a comparator outputs if needed and by which Pulse 
Density Modulation was carried out even to the driver voltage of a surface conduction mold electron 
emission component may be added. 

[0121] Next, the case of an analog signal is described. In an electrical-potential-difference modulation 
technique, a level shift circuit etc. may be added to the modulating-signal generator 1107 if needed that 
what is necessary is just to use the amplifying circuit using the operational amplifier known well, for 
example. Moreover, in the case of pulse width modulation, the amplifier for amplifying the voltage even 
to the driver voltage of a surface conduction mold electron emission component if needed may be added 
that what is necessary is just to use the voltage-controlled oscillator circuit (VCO) known well, for 
example. 

[0122] In this way, through the container outer edge child Dox1 - Doxm and Doy1 - Doyn, by impressing 
an electrical potential difference, electron emission is carried out, and high pressure can be impressed 
to the metal back 1085 or a transparent electrode (un-illustrating) through a secondary terminal Hv, an 
electron beam can be accelerated for each electron emission component, it can be made to be able to 



collide with a fluorescent screen for it, and an image can be displayed on it by making light excite and 
emit in the image display.'devic'e completed as mentioned, abovei 

[0123] The configuration described above is an outline configuration required when producing the 
suitable image formation equipment used for a display etc., for example, detailed parts, such as an 
ingredient of each part material, are not restricted to the above-mentioned contents, and it chooses 
them suitably so that it may be suitable for the application of image formation equipment Moreover, as 
an example of an input signal, although NTSC system was held, it may not limit to this, and many 
-methods, such as PAL and an SECAM system, may be used, and TV signal (for example, high definition 
TV including MUSE) method which consists of much scanning lines rather than this may be used. 
[0124] Next, the above-mentioned ladder mold arrangement electron source substrate and the image 
display device using it are explained using drawing 10 and drawing 1 1 . 

[0125] In drawing 10 , it is common wiring which 1110 connects an electron emission component, and 
Dx1-Dx10 of 1112 to an electron source substrate, and connects 1111 to said electron emission 
component. Two or more electron emission components 1111 are arranged in the direction of X at 
juxtaposition at a substrate 1110 top (this is called a component line). Two or more these component 
lines are arranged on a substrate, and it becomes a ladder mold electron source substrate. By 
impressing driver voltage suitably between common wiring of each component line, it becomes possible 
to drive each component line independently. Namely, what is necessary is just to impress the electrical 
potential difference below an electron emission threshold to the component line which does not make 
the electron beam of the electrical potential difference beyond an electron emission threshold emit to 
the component line to which an electron beam is made to emit. Moreover, common wiring Dx2~Dx9 of 
each component spacing may be set to Dx2, and it may be made to set Dx3 as the same wiring. 
[0126] Drawing 1 1 is drawing showing the structure of image formation equipment equipped with the 
electron source of ladder mold arrangement. A hole for a grid electrode to pass 1 120 and for an electron 
pass 1121 and 1122 are Doxt and Dox2... The container outer edge child who consists of Dox, and 1123 
are G1 and G2 which were connected with the grid electrode 1120... The container outer edge child who 
consists of Gn, and 1124 are the electron source substrates which Considered common wiring of each 
component spacing as the same wiring as mentioned above. In addition, the same sign as drawing 7 and 
drawing 10 shows the same member. The difference from the image formation equipment ( drawing 7 ) of 
the above-mentioned passive-matrix arrangement is having the grid electrode 1120 between the 
electron source substrate 1110 and a face plate 1086. 

[0127] The grid electrode 1120 is formed in the middle of a substrate 1110 and a face plate 1086. The 
grid electrode 1120 can modulate the electron beam emitted from the surface conduction mold electron 
emission component, and in order to make the electrode of the shape of a stripe established by 
intersecting perpendicularly with the component line of ladder mold arrangement pass an electron beam, 
corresponding to each component, the opening 1121 circular one piece at a time is formed. Since they 
prepare much passage openings in the shape of a mesh as opening, they may be prepared [ whose 
configuration or installation location of a grid are not ] necessarily like drawing 1 1 a perimeter and near 
for example, the surface conduction mold electron emission component. 

[0128] The container outer edge child 1 122 and the grid container outer edge child 1 123 are electrically 
connected with the non-illustrated control circuit. 

[0129] By impressing the modulating signal for the image of one line to a grid electrode train at 
coincidence synchronizing with carrying out the sequential drive (scan) of the one every train of the 
component lines, the exposure to the fluorescent substance of each electron beam can be controlled, 
and it can express the image of one line at a time as this image formation equipment. 
[0130] Moreover, according to this invention, the image formation equipment suitable for indicating 
equipments, such as not only the indicating equipment of television broadcasting but a video conference 
system, a computer, etc., can be offered. It can also use as image formation equipment as an optical 
printer which furthermore consisted of photosensitive drums etc. 
[0131] 



[Example] Hereafter, an example explains this invention to a detail, more. 

[0132] (Example 1) The electron source substrate with which the component electrode as shown in 
drawing 12 formed the electron emission section in the electron emission section formation field 1201 
using the substrate (the X wiring 72 and Y wiring 73) formed in the shape of a matrix, and. two or more 
surface conduction mold electron emission components were arranged with photolithography given in 
the following was produced. In addition, X wiring and Y wiring are electrically insulated by the non- 
illustrated insulating member in the intersection. Drawing 1 is drawing showing the manufacture 
-procedure of the surface conduction mold electron emission component. Furthermore, drawing 2 is the 
top view and sectional view of a surface conduction mold electron emission component which were 
produced by this example. 

[0133] The following procedures performed component electrode formation of a up to [ the substrate by 
photolithography]. 

[0134] (1) After the organic solvent fully washed this, using a quartz substrate as an insulating substrate 
1, the electrodes 2 and 3 which consist of nickel were formed with the general vacuum membrane 
formation technique on the substrate 1, and the photolithography technique ( drawing 1 (a)). At this time, 
width of face W1 of 2 micrometers and an electrode was made to 600 micrometers, and the spacing L1 
of a component electrode made that thickness 1000A. 

[0135] (2) Next, one (1 dot) grant of the drop 24 of 3 was carried out volume of 60 micrometers 
between electrodes 2-3 so that the width of face W2 of a thin film 4 might be set to 300 micrometers 
using the ink jet fuel injection equipment using the piezoelectric device as drop grant equipment 7 in an 
organic palladium content solution (the product made from Okuno Pharmaceuticals, ccp-4230) ( drawing 
1 (b)). In addition, 120 micrometers of volume of the crevice of the insulating substrate 1 and electrode 
2-3 in this example are 3. 

[0136] (3) Next, heat-treatment for 10 minutes was performed at 300 degrees C, the particle film which 
consists of an oxidization palladium (PdO) particle was formed, and it considered as the thin film 4 
( drawing 1 (c)). In addition, the particle film described here is film with which two or more particles 
gathered as mentioned above, and not only the condition that the particle distributed separately but a 
particle ; points out mutually the film in contiguity or the condition (the shape of an island is also 
included) of having overlapped, as the fine structure. - 
[0137] (4) Next, the electrical potential difference was impressed among electrodes 2 and 3, and the 
electron emission section 5 was formed by carrying out energization processing (energization foaming 
processing) of the thin film 4 ( drawing 1 (d)). 

[0138] In this way, using the produced electron source substrate, as mentioned above, the envelope 
1088 was formed on the face plate 1086, the housing 1082, and the rear plate 1081, and the image 
formation equipment which has a drive circuit for performing the closure and performing a television 
display based on the TV signal of a display panel and NTSC system as further shown in drawing 9 was 
produced. 

[0139] Consequently, the electron source substrate, the display panel, and image formation equipment 
which were produced using the electron emission component and it which were produced by the 
manufacture approach of above-mentioned this example showed the good engine performance which is 
satisfactory in any way. Furthermore, by the manufacture approach of the surface conduction mold 
electron emission component by this invention, the pattern formation of a thin film 4 was omissible by 
giving a drop and forming a thin film 4 as mentioned above. Moreover, since it formed only by one drop 
(1 dot), the futility of a solution was able to be excluded. 

[0140] (Example 2) The surface conduction mold electron emission component was produced by the 
same approach as an example 1 using the substrate ( drawing 13 ) which has the component electrode 
wired in the shape of [ which formed component electrode width of face (W1) in 600 micrometers, and 
formed the thickness of 2 micrometers and a component electrode in 1000A for the component 
electrode spacing (L1) ] a ladder. As for 1301, a substrate and 1302 are wiring among drawing 13 . 
[0141] The image formation equipment which has a drive circuit for forming an envelope 1088 on a face 



plate' 1086, a housing 1082, and the rear plate 1081 by the same approach as an example 1, performing 
the closure using the obtained electron source substrate, and performing a television display based on 
the TV signal of a display panel and NTSC system as further shown in drawing 9 was produced. 
Consequently, the same effectiveness as an example 1 was able to be acquired. 

[0142] (Example 3) The' surface conduction mold electron emission component was produced like the 
■example 1 using the ink jet fuel injection equipment of the above-mentioned Bubble Jet using the 
substrate ( drawing 12 ) formed by approach which mentioned above the component electrode wired in 
the shape of a matrix. 

[0143] The image formation equipment which has a drive circuit for forming an envelope 1088 on a face 
plate 1086, a housing 1082, and the rear plate 1081 by the same approach as an example 1, performing 
the closure using the obtained electron source substrate, and performing a television display based on 
the TV signal of a display panel and NTSC system as further shown in drawing 9 was produced; 
Consequently, the same effectiveness as an example 1 was able to be acquired. 

[0144] (Example 4) The surface conduction mold electron emission component was produced like the 
example 1 using the ink jet fuel injection equipment of Bubble Jet using the substrate ( drawing 13 ) 
formed by approach which mentioned above the component electrode wired in the shape of a ladder. 
[0145] The image formation equipment which has a drive circuit for forming an envelope 1088 on a face 
plate 1086, a housing 1082, and the rear plate 1081 by the same approach as an example 1, performing 
the closure using the obtained electron source substrate, and performing a television display based on 
the TV signal of a display panel and NTSC system as further shown in drawing 9 was produced. 
Consequently, the same effectiveness as an example 1 was able to be acquired. 
[0146] (Example 5) The surface conduction mold electron emission component was formed like the 
example 1 except using the 0.05wt% water solution of an acetic acid Pd for the solution which forms a 
thin film 4. Consequently, although the used solutions differed, the same good component as an example 
1 was able to be formed. 

[0147] The image formation equipment which has a drive circuit for forming an. envelope 1088 on a face 
plate 1086, a housing 1082, and the rear plate 1081 by the same approach as an example 1, performing 
the closure using the obtained electron source substrate, and performing a television display based on 
the TV signal of a display panel and NTSC system as further shown in drawing 9 was produced. 
Consequently, the same effectiveness as an example 1 was able to be acquired. 

[0148] (Example 6) The, surface conduction mold electron emission component was produced like the 
example 1 except having set the 30 micrometers of the amounts of drops to 3, and having carried out 2 
(2 dots) grants of the drop. Consequently, when giving predetermined volume from the ability of the 
same good component as an example 1 to have been formed, it became clear that a desired thin film can 
be formed. 

[0149] The image formation equipment which has a drive circuit for forming an envelope 1088 on a face 
plate 1086, a housing 1082, and the rear plate 1081 by the same approach as an example 1, performing 
the closure using the obtained electron source substrate, and performing a television display based on 
the TV signal of a display panel and NTSC system as further shown in drawing 9 was produced. 
Consequently, the same effectiveness as an example 1 was able to be acquired. 

[0150] (Example 7) The surface conduction mold electron emission component was produced like the 
example 1 except having set the 200 micrometers of the amounts of drops to 3. 

[0151] Consequently, although the width of face of a thin film 4 spread from the width of face between 
electrodes 2~3 as shown in drawing 3 , the satisfactory electron emission component was able to be 
obtained to the electron emission characteristic. 

[0152] Thus, the image formation equipment which has a drive circuit for forming an envelope 1088 on a 
face plate 1086, a housing 1082, and the rear plate 1081 by the same approach as an example 1, 
performing the closure using the obtained electron source substrate, and performing a television display 
based on the TV signal of a display panel and NTSC system as further shown in drawing 9 was produced. 
Consequently, the same effectiveness as an example 1 was able to be acquired. 



[01 53] However, probably because only the part to which the die length of the electron emission section 
5 exceec j ec | the die length of a component electrode produced variation in emission section formation, 
as image quality, the thing of examples 1-6 was superior to the thing of this example. 
[0154] (Example 8) The electron emission component was produced using the equipment shown in 
drawing 14 . The process of drop grant followed the flow chart of drawing 15 . It explains referring to 
-these drawings. 

[0155] these drawings — setting — 1 — an insulating substrate, and 2 and 3 — an electrode and 24 
in a drop and 7, a light-receiving means and 10 show a stage and, as for an ink jet fuel injection 
equipment and 8, 1 1 shows a controller, as for a luminescence means and 9. 
[0156] The production process in this example is as follows. 

[0157] (1) After the organic solvent fully washed, using blue plate glass as an electrode formation 
process insulation substrate 1, the component electrodes 2 and 3 which consist of nickel were formed 
using the vacuum membrane formation technique and the photolithography technique. At this time, 
spacing of a component electrode was set to 3 micrometers, width of face of a component electrode 
was made to 500 micrometers, and that thickness was made into 1000A. 

[0158] (2) The photosensor which detects light as an electrical signal for the light-receiving means 9 
was put side by side as an alignment process ink jet fuel injection equipment 7 using the ink jet injection 
recording head which makes a liquid breathe out with air bubbles. The insulating substrate 1 with which 
the component electrodes 2 and 3 were formed was fixed to the stage 10, from the rear face of the 
insulating substrate 1, light emitting diode was used for the luminescence means 8, and light was 
irradiated. Subsequently, the stage 10 was conveyed by the controller 11, the light which passes from 
between the component electrodes 2-3 was received with the light-receiving means 9, and alignment 
with an ink jet was performed between the component electrodes 2-3. 

[0159] (3) The ink jet 7 gave the drop 24 between the component electrodes 2-3 using the solution 
containing the organic palladium (the product made from Okuno Pharmaceuticals, ccp-4230) used as the 
ingredient of the drop grant process thin film (particle film) 4. 

[0160] (4) By the same approach as a drop detection process alignment process, it detected whether 
the drop 24 would be given. 

[0161] By this example, although the drop 24 was formed in the position, when the drop 24 is not given 
between the component electrodes 2-3, the defect at the time of spreading formation of a thin film 4 
can be decreased by performing a drop grant process again, and carrying out repeatedly until it detects 
and checks that the drop 24 has been given by the drop detection process. 

[0162] (5) Heat-treatment for 10 minutes was performed to the insulating substrate 1 with which the 
heating down-stream-processing drop 24 was formed at 300 degrees C, the particle film which consists 
of an oxidization palladium (PdO) particle (mean particle diameter of 70A) was formed, and it considered 
as the thin film 4. the path of the thin film — 150 micrometers — it is — the component electrodes 2 
and 3 — it formed in the center section mostly. Moreover, thickness was 100A and sheet resistance 
was 5x104ohm/**. 

[0163] In addition, not only the condition to which the particle film described here is film with which two 
or more particles gathered as mentioned above, and the particle distributed it separately as the fine 
structure but a particle points out mutually the film in contiguity or the condition (the shape of an island 
is also included) of having overlapped, and the particle size points out the path about a condition which 
can recognize particle shape in said condition. 

[0164] Thus, when energization processing of the produced surface conduction mold electron emission 
component was carried out, the component with a good component property was obtained. 
[0165] (Example 9) The drop grant process by the manufacturing installation used for this example at 
drawing 16 is shown. 

[0166] In this example, the electrode was formed like the example 8. Next, the ink jet 7 put side by side 
and the control means 12 to which the light-receiving means 9 is moved were established, and alignment 
was performed like the example 8 except moving and conveying an ink jet 7 and the light-receiving 



' means 9, without being fixed to a stage 10 and conveying [ do not move the insulating substrate 1 and ] 
it. And the drop grant process after it, a'drop detection process, and heating down stream processing 1 
obtained the surface conduction mold electron emission component like the example 8. The device (un- 
illustrating) which moves synchronizing with the light-receiving means 9 is prepared in the luminescence 
means 8 in this example. 

[01 67] Thus, the good component property as an example 8 that the produced surface conduction mold 
electron emission component is also the same was shown. 

10168] (Example 10) The drop grant process by the manufacturing installation used for this example at 
drawing 17 is shown. 

[0169] In this example, the electrode was formed like the example 8. Next, the luminescence means was 
put side by side for the ink jet 7 and the light-receiving means 9, and alignment was performed like the 
example 8 except the reflected light of the light irradiated from the luminescence means 8 detecting 
between the component electrodes 2-3. And the drop grant process after it, a drop detection process, 
and heating down stream processing obtained the surface conduction mold electron emission 
component like the example 8. 

[0170] Thus, the good component property as an example 8 that the produced surface conduction mold 
electron emission- component is also the same was shown. 

[0171] (Example 11) In this example, the electron ray generator using the electron source substrate 
shown in drawing 21 was produced. 

[0172] First, two or more electron emission components were formed on the insulating substrate 1 by 
the same manufacture approach as an example 8. Subsequently, the grid (modulating electrode) 13 
which has the electronic passage hole 14 above the insulating substrate 1 has been arranged in the 
direction which intersects perpendicularly with the component electrode 2-3, and it considered as the 
electron ray generator. 

[0173] When the electron source produced as mentioned above was operated, the very small electron 
ray generator of the variation in the amount of electrons of the electron ray emitted from about [ that 
the on-off control of the electron ray emitted from the electron emission component according to the 
information signal of a grid 13 and the amount of electrons of an electron ray might be changed 
continuously ] and each electron emission component was able to be obtained. 

[0174] (Example 12) The image formation equipment which has the grid shown in drawing 1 1 was formed 
using the substrate which produced two or more electron emission components by the same approach 
as an example 11. Consequently/the image formation equipment in which the good engine performance 
which is satisfactory in any way is shown was obtained. 

[0175] (Example 13) The image formation equipment shown in drawing 7 was formed using the substrate 
which produced two or more electron emission components by the same approach as an example 11. 
Consequently, the image formation equipment in which the good engine performance which is 
satisfactory in any way is shown was obtained. 

[0176] (Example 14) Next, as shown in drawing 22 , the surface conduction mold electron emission 
component by the ink jet method of this invention was formed on the 10x10 matrix wiring electrode 
substrate. In drawing 22 , 140 is a surface conduction mold electron emission component, and 141 and 
142 are wiring. The enlarged drawing of each unit cell is shown in drawing 31 (a). Each unit cell is 
constituted by the component electrode 2~3 which is pulled out from the wiring electrodes 241 and 242 
which intersect perpendicularly, and each wiring electrode and which carries out phase opposite; The 
wiring electrodes 241 and 242 are formed of print processes, and are electrically insulated by the non- 
illustrated insulating member in the intersection. The component electrode 2-3 which carries out phase 
opposite is the vacuum evaporationo film, and patterning is carried out with a photolithography 
technique. The width of face of a component inter-electrode gap is [ 500 micrometers and the thickness 
of about 10 micrometers and gap length ] 30nm. pass desiccation and baking (350 degrees C, 30 
minutes) after forming multiple--times discharge and a drop 7 in the center of an inter-electrode gap for 
organic palladium content solution (Pd concentration 0.5wt%) ink by the ink jet method by this invention 



— 20nm of thickness and the conductive circular thin film of 300 micrometers of diameters which are 
constituted by the PdO particle are formed. 

[0177] Drawing 23 is the outline block diagram of the regurgitation control system in the thin film 
formation by the ink jet method. A substrate [ in / in 1 / each unit cell ], and 2 and 3 are component 
electrodes which carry out phase opposite. 1501 is the regurgitation nozzle of an ink jet fuel injection 
"equipment, and 1502 is the information detection optical system of a drop. 1503 is a displacement 
controlling mechanism which carries the ink jet cartridge constituted by a regurgitation nozzle, an ink 
-tank, and the supply system and detection optical system, and is constituted by the coarse adjustment 
device in which conveyance between the unit cells on a matrix wiring electrode substrate is performed, 
and the jogging device in which horizontal position fine tuning in an unit cell and adjustment of a 
substrate and the distance between regurgitation nozzles are performed. In this example, the thing of 
the above-mentioned perpendicular reflective mold was used as detection optical system using the 
equipment of the piezo jet method by the piezoelectric device as an ink jet fuel injection equipment. 
[0178] Hereafter, the approach of detection of the drop information in this example and the regurgitation 
control based on detection information is explained to a detail. 

[0179] In this example, the amount of drops is controlled by the count of the regurgitation, and the 
discharge quantity per time explains the case where it is fixed to a constant rate. The discharge 
quantity per time is determined by the pulse height of the electrical-potential-difference pulse to which 
electric power is supplied by the piezo-electric element which extrudes ink, and pulse width with piezo 
type ink jet equipment. In this example, drive conditions were chosen so that the discharge quantity per 
time of a regurgitation nozzle might serve as 10ng(s), and it has set it as standard regurgitation 
conditions to form the drop of 100ng by 10 times of regurgitation. 

[0180] A displacement controlling mechanism is driven according to the coordinate information set up 
beforehand, and a regurgitation nozzle tip is set to the location of 5mm on the component electrode gap 
core in a unit. Detection of the drop information in the center of a component inter-electrode gap is 
started by detection optical system at the same time it starts the regurgitation according to the drive 
conditions decided beforehand. 

[0181] The detail drawing of perpendicular reflective mold detection optical system is shown in drawing 
24 . From semiconductor laser 161, it is reflected by the mirror 162, and the linearly polarized light which 
carries out outgoing radiation penetrates a beam splitter 163, the 1 / 4lambda plate 174, and a 
condenser lens 165, and they carry out incidence at right angles to a drop. In a substrate front face, it is 
reflected in part, and the beam of light which penetrated the drop serves as return light, penetrates a 
drop again, and it carries out re-incidence to 1 / 4lambda164. In order to pass 1 / 4lambda plate 164 
twice, return light turns into the linearly polarized light rotated 90 degrees to the incident ray, can bend 
90-degree course in a beam splitter 163, and it carries out incidence to the photodetectors 166, such as 
a photodiode. Since return luminous intensity receives a modulation by the absorption and dispersion 
which take place in the process which penetrates the inside of a drop twice, it can detect the thickness 
of a drop by detecting reflected light reinforcement. 

[0182] A photodiode output is amplified in the optical information detector 1504, and is sent to the 
reference signal ratio circuit 1505. A differential signal with a reference value is formed in the reference 
signal ratio circuit 1505. The reflected light reinforcement equivalent to the thickness of a drop from 
which the thickness after baking is set to 20nm is called for experimentally beforehand, and the 
reference value is set up. In order for drop thickness to take reflected light reinforcement for becoming 
large and to decrease, the difference partial output defined by the (detecting-signal-reference signal) 
will change to a minus polarity, if drop thickness takes for approaching a proper value, serves as zero 
with an optimum value and exceeds an optimum value. The difference partial output outputted from the 
reference signal comparator circuit 1505 is sent to the regurgitation condition amendment circuit 1506. 
In the regurgitation condition amendment circuit 1506, when a difference partial output is a plus polarity, 
in a minus polarity [ level signal / HI ], a LOW level signal is outputted, and it is sent to the regurgitation 
condition control circuit 1507. In the regurgitation condition control circuit 1507, when the level signal 



from the regurgitation signal amendment circuit 1506 carries out by having continued the regurgitation 
of fixed conditions at fixed spacing between HI and turns into a level signal LOW, the regurgitation is 
ended. 

[0183] After drop formation, when the 10x10 matrix wiring electrode substrate was calcinated on 350 
degrees C and the conditions for 30 minutes, the drop became the thin film which consists of a PdO 
'particle. When component inter-electrode resistance was measured, also in the eel which showed the 
unusual count of the regurgitation, about [ 3kohm ] normal resistance was shown. Next, the electrical 
- potential difference was impressed to component inter-electrode one by one, and the electron emission 
section was formed in the component electrode gap center section of each eel by carrying out 
energization processing (foaming processing) of the thin film. 

[0184] In this way, when attaching and carrying out electron emission of the formed electron source 
substrate to the electron emission characteristic evaluation equipment of drawing 5 mentioned above, 
the electron emission characteristic of all 100 components was uniform. 

[0185] Furthermore, the drop was applied over each eel using the large area substrate (for example, 
drawing 12 ) which increased the element number according to the regurgitation control system of 
drawing 23 , the ink jet fuel injection equipment of a piezo jet type, the detection optical system of a 
perpendicular reflective mold, etc. like 10x10 substrates. This was calcinated on 350 degrees C and the 
conditions for 30 minutes, and the particle thin film of PdO has been formed in all eels. When component 
inter-electrode resistance was measured, also in the eel which showed the unusual count of the 
regurgitation, about [ 3kohm ] normal resistance was shown. Next, the electrical potential difference was 
impressed to component inter-electrode one by one, and the electron emission section was formed in 
the component electrode gap center section of each eel by carrying out energization processing 
(foaming processing) of the thin film. 

[0186] In this way, the image formation equipment which has a drive circuit for forming an envelope 
1088 on a face plate 1086, a housing 1082, and the rear plate 1081 using the formed electron source 
substrate as mentioned above using drawing 7 , performing the closure, and performing a television 
display based on the TV signal of a display panel and NTSC system as further shown in drawing 9 was 
created. Such a place, all the components including the eel which showed the unusual count of the 
regurgitation carried out electron emission, and the property was uniform. Thereby, good TV image 
without brightness variation was able to be formed. 

[0187] with, the above-mentioned BE ****** — it was checked that the thin film which has a 
presentation uniform within a component electrode gap, morphology, and thickness like also in the eel 
which showed the unusual count of the regurgitation according to causes, such as abnormalities of a 
regurgitation nozzle, abnormalities of substrate wettability, and impact malposition, is formed, and the 
effectiveness of the regurgitation controlling method by this invention was shown. 
[0188] (Example 15) An example 14 shows the case where ** BE ** makes a controlled system 
regurgitation driving pulse quantity or pulse width as other regurgitation parameters by this example 
about the case where the regurgitation parameter used as a controlled system is a count of the 
regurgitation. It is possible to amend the amount of drops by controlling at least one of a pulse height 
and pulse width by piezo type ink jet equipment based on drop information as mentioned above, since 
the discharge quantity per time is determined by the pulse height of the electrical-potential-difference 
pulse to which electric power is supplied by the piezo-electric element which extrudes ink, and pulse 
width. In this example, the count of the regurgitation was fixed to 2 times, the regurgitation was 
performed twice on drive conditions from which the standard discharge quantity per time of a 
regurgitation nozzle serves as 50ng(s), and it has set it as standard regurgitation conditions to form the 
drop of 100ng. 

[0189] Hereafter, the approach of detection of the drop information in this example and the regurgitation 
control based on detection information is described. Operation gestalten other than the control 
approach are the same as an example 14. The perpendicular reflective mold same as detection optical 
system as an example 14 is used. A displacement controlling mechanism is driven according to the 



coordinate information set up beforehand, and the tip of a regurgitation nozzle is set to the location of 
5mm on the component inter-electrode gap core in a unit. After performing the 1st regurgitation 
according to the drive conditions of 50ng drop decided beforehand, detection of the drop information in 
the center of a component inter-electrode gap is performed by detection optical system. 
[0190] The photodiode output of the drop information by the 1st regurgitation is amplified in an optical 
-information detector, and is sent to a reference signal comparator circuit. A differential signal with a 
reference value is formed in a reference signal comparator circuit. The reflected light reinforcement 
equivalent to the thickness of the drop after the 1st regurgitation in the conditions from which the 
thickness after baking of the drop by 2 times of regurgitation is set to 20nm is called for experimentally 
beforehand, and the reference value is set up. In order that reflected light reinforcement may decrease 
as drop thickness becomes large, the difference partial output defined by the (detecting-signal- 
reference signal) has the amount of gaps from the proper value of drop thickness, and correlation of 1 to 
1. The difference partial output outputted from the reference signal comparator circuit is sent to a 
regurgitation condition amendment circuit. It shifts from a difference partial output to a regurgitation 
condition amendment circuit, and the amendment signal data based on a correlation with an amount are 
called for experimentally beforehand* it memorizes, the amendment signal which is equivalent to a 
difference partial output according to this data is outputted, and it is sent to a regurgitation condition 
control circuit. In a regurgitation condition control circuit, based on, the amendment signal from a 
regurgitation signal amendment circuit, amendment of the pulse height of drive conditions or pulse width 
is performed, and the 2nd regurgitation is performed. 

[0191] When the after [ drop formation ] 10x10 matrix wiring electrode substrate was calcinated on 350 
degrees C and the conditions for 20 minutes, the drop became the thin film which consists of a PdO 
particle. When component inter-electrode resistance was measured, the 1st regurgitation showed about 
[ 3kohm ] normal resistance also in the eel which showed abnormalities. Next, the electrical potential 
difference was impressed to component inter-electrode one by one, and the electron emission section 
was formed in the component electrode gap center section of each eel by carrying out energization 
processing (foaming processing) of the thin film. 

[0192] In this way, when attaching and carrying out electron emission of the formed electron source 
substrate to the electron emission characteristic evaluation equipment of drawing 5 mentioned above, 
the electron emission characteristic of all 100 components was uniform. 

[0193] Furthermore, the drop was applied over each eel with the ink jet fuel injection equipment of a 
piezo jet type etc. by the regurgitation control approach of drawing 40 using the large area substrate 
(for example, drawing 12 ) which increased the element number like 10x10 substrates. This was 
calcinated on 350 degrees C and the conditions for 30 minutes, and the particle thin film of PdO has 
been formed in all eels. When component inter-electrode resistance was measured, the 1st regurgitation 
showed about [ 3kohm ] normal resistance also in the eel which showed abnormalities. Next, the 
electrical potential difference was impressed to component inter-electrode one by one, and the electron 
emission section was formed in the component electrode gap center section of each eel by carrying out 
energization processing (foaming processing) of the thin film. 

[0194] In this way, using the formed electron source substrate, as mentioned above using drawing 7 , 
the envelope 1088 was formed on the face plate 1086, the housing 1082, and the rear plate 1081, and 
the image formation equipment which has a drive circuit for performing the closure and performing a 
television display based on the TV signal of a display panel and NTSC system as further shown in 
drawing 9 was created. Such a place, all the components including the eel which showed the unusual 
count of the regurgitation carried out electron emission, and the property was uniform. Thereby, good 
TV image without brightness variation was able to be formed. 

[0195] with, the above-mentioned BE ** — it was checked that the thin film which has a presentation 
uniform within a component electrode gap, morphology, and thickness like also in the eel which showed 
abnormalities by the 1st regurgitation according to causes, such as abnormalities of a regurgitation 
nozzle, abnormalities of substrate wettability, and impact malposition, is formed. 



" [0196] (Example 16) It is ** BE ** about the case where an electric detection system is used in this 
example although the optical detection system was used as. a detection means of drop information in the 
examples 14 and 15. Operation gestalten other than the detection approach are the same as an example 

7. • -'• ■ 

[0197] Drawing 25 explains in more detail about the thin film forming method by the ink jet method of 
this invention. A substrate [ in / in one / each unit cell ], and 2 and 3 are component electrodes which 
carry out phase opposite among drawing. 1801 is the regurgitation nozzle of an ink jet fuel injection 
.equipment, and 1808 is the electric physical-properties system of measurement of a drop. I803 is a 
displacement controlling mechanism which carries the ink jet cartridge constituted by a regurgitation 
nozzle, an ink tank, and the supply system, and is constituted by the coarse adjustment device in which 
conveyance between the unit cells on a matrix wiring electrode substrate is performed, and the jogging 
device in which horizontal position fine tuning in an unit cell and adjustment of a substrate and the 
distance between regurgitation nozzles are performed. In this example, the equipment of a BAPURU jet 
method is used as an ink jet fuel injection equipment. 

[0198] The approach of detection of the drop information by this invention and the regurgitation control 
based on detection information is described below. In this example, like an example 14, the amount of 
drops is controlled by the count of the regurgitation, and the discharge quantity per time explains the 
case where it is fixed to a constant rate. In this example; it has set it as standard regurgitation 
conditions to form the drop of tOOng by 10 times of regurgitation. 

[0199] The displacement controlling mechanism 1803 is driven according to the coordinate information 
set up beforehand, and a regurgitation nozzle tip is set to the location of 5mm on the gap core between 
the component electrodes 2-3 in a unit. Detection of the drop information in a component inter- 
electrode gap is started by the electric physical-properties system of measurement 1808 at the same 
time it starts the regurgitation according to the drive conditions decided beforehand. 
[0200] In the electric physical-properties system of measurement 1808, a fixed detection electrical 
potential difference is impressed between the component electrodes 2-3, and the electric physical 
properties of a drop are detected by measuring the response current. There are resistance of a drop, 
capacity of a drop, etc. as electric physical properties detected, and the liquid optimum dose in a 
component inter^electrode gap can be guessed based on correlation with these physical-properties 
values and amounts of drops. Although DC electrical potential difference is sufficient as a detection 
electrical potential difference, in order to control chemical reactions, such as the generation of gas in a 
solution, the comparatively high frequency of 100Hz - 100kHz and AC electrical potential difference with 
a comparatively minute amplitude of 10mV - about 500mV are suitable. By carrying out phase detection 
of the AC electrical potential difference, and detecting applied voltage, a current component in phase, 
and the current component in which the phase was about 90 degrees, resistance and electric capacity 
of a drop are detectable to coincidence. This example shows the case where only drop resistance is 
detected. Although it will not be limited especially if measurement of solution resistance is possible for 
ink, in this example, the organic palladium content water solution (Pd concentration 0.5wt%) of the 
water-solution system which is excellent in ion conductivity is used. 

[0201] In the electric information detector 1809, resistance is outputted through the process of current 
potential conversion, magnification, phase detection with lock in amplifier, and an operation, and the 
response current output of the electric physical-properties system of measurement 1808 is sent to the 
reference signal comparator circuit 1810. A differential signal with a reference value is formed in the 
reference signal comparator circuit 1810. The resistance equivalent to the thickness of a drop from 
which the thickness after baking is set to 20nm is calculated experimentally beforehand, and the 
reference value is set up. The reference value of the drop by the organic palladium content water 
solution (Pd concentration 0.5wt%) is 70kohm. In order that it may decrease as the amount of drops of 
resistance in a gap increases, the difference partial output defined by (detecting-signal 1 reference 
signal) will change to a minus polarity, if drop thickness decreases as it approaches a proper value, it is 
set to 0 with an optimum value and exceeds an optimum value. The difference partial output outputted 



from the reference signal comparator circuit 1810 is sent to the regurgitation condition amendment 
circuit 1811. In the regurgitation condition amendment circuit 1811, when a difference; partial output is a 
plus polarity, in a minus polarity [ level signal / HI ], a LOW level signal is outputted, and it is sent to the 
regurgitation condition control circuit 1807, In the regurgitation condition control circuit »1.807, it carries 
out by the level signal from the regurgitation signal amendment circuit 181 1 continuing the regurgitation 
of between HI and fixed conditions at fixed spacing, and when a level signal is set to LOW, the 
regurgitation is ended. 

- [0202] In this way, when attaching and carrying out electron emission of the formed electron source 
substrate to the electron emission characteristic evaluation equipment of drawing 5 mentioned above, 
the electron emission characteristic of all 100 components was uniform. 

[0203] Furthermore, the drop was applied over each eel using the large area substrate (for example, 
drawing 12 ) which increased the element number according to the regurgitation control system of 
drawing 23 , the ink jet fuel injection equipment of a piezo jet type, the detection optical system of a 
perpendicular reflective mold, etc. like 10x10 substrates. This was calcinated on 350 degrees C and the 
conditions for 30 minutes, and the particle thin film of PdO has been formed in all eels. When component 
inter-electrode resistance was measured, also in the eel which showed the unusual count of the 
regurgitation, about [ 3kohm ] normal resistance was shown. Next, the electrical potential difference was 
impressed to component inter-electrode one by one, and the electron emission section was formed in 
the component electrode gap center section of each eel by carrying out energization processing 
(foaming processing) of the thin film. 

[0204] with, the above-mentioned BE ****** — it was checked that the thin film which has a 
presentation uniform within a component electrode gap, morphology, and thickness like also in the eel 
which showed the unusual count of the regurgitation according to causes, such as abnormalities of a 
regurgitation nozzle, abnormalities of substrate wettability, and impact malposition, is formed, and the 
effectiveness of the regurgitation controlling method by this invention was shown. 

[0205] (Example 17) Drawing 26 is the block diagram of the regurgitation conditional control by the two- 
line drop information detection system of electric detection and optical detection. Although detailed 
explanation is omitted, the regurgitation control using the HAIPU lid information that precision is more 
high is attained with an algorithm which carries out an error complement based on correlation of two- 
line information. 

[0206] (Example 18) This example explains the amount amendment system of drops equipped with a 
removal nozzle. The amount amendment of drops equipped with a removal nozzle is divided roughly into 
the following two methods. When the amount of drops in a gap is judged [ more ] than an optimum value 
as a result of drop information detection, after removing all of the method and drop which remove a part 
of drop and are returned to an optimum value, it is the method which performs the re-regurgitation. 
There is a method which a drop is attracted [ method ] as a removal method, or gas, such as nitrogen, is 
injected [ method ], and disperses a drop out of a gap. By this example, it has a suction type removal 
nozzle and the method which removes all drops is explained. 

[0207] It is ** BE ** about the approach of detection of the drop information according to this invention 
by following drawing 27 , and the regurgitation control based on detection information. Operation 
gestalten other than a removal nozzle are the same as an example 14. The nozzle 2012 only for removal 
is carried in the same position control device 2003 as a regurgitation nozzle and detection optical 
system so that there may be no need of establishing the position control device of dedication. In this 
example, it has set it as standard regurgitation conditions to perform the regurgitation on drive 
conditions from which the standard discharge quantity per time of the regurgitation nozzle 2001 serves 
as 100ng(s), and to form the drop of 100ng by 1 time of the regurgitation. 

[0208] The displacement controlling mechanism 2103 is driven according to the coordinate information 
set up beforehand, and the tip of the regurgitation nozzle 2001 is set to the location of 5mm on the gap 
core between the component electrodes 2-3 in a unit. After performing the regurgitation according to 
the drive conditions decided beforehand, detection of the drop information in the center of a component 



inter-electrode gap is performed by the detection optical system 2002. A photodiode output is amplified 
in the optical information detector 2004, and is sent to the reference signal comparator circuit 2005. A 
differential signal with a reference value is formed in the reference signal comparator circuit 2005. The 
reflected 1 light reinforcement equivalent to the thickness of the drop from which the: thickness after 
baking of a drop is set to 20nm is called for experimentally beforehand, and the reference value is set up. 
the difference defined by (detecting-signal 1 reference signal) in order that reflected light reinforcement 
may decrease as drop thickness becomes large — an output decreases as it has the amount of gaps 
.from the proper value of drop thickness, and correlation of 1 to 1 and drop thickness approaches a 
proper value, it is set to 0 with an optimum value, and if an optimum value is exceeded, it will change to 
a minus polarity. The difference partial output outputted from the reference signal comparator circuit 
2005 is sent to the regurgitation condition amendment circuit 2006. In the regurgitation condition 
amendment circuit 2006, when a difference partial output is a plus polarity, in a minus polarity [ level 
signal / LOW'], HI level signal is outputted, and it is sent to the removal nozzle control circuit 2013. The 
amendment signal which shifts from a difference partial output and is equivalent to a difference partial 
output according to the amendment signal data based on a correlation with an amount is outputted, and 
it is sent to the regurgitation condition control circuit 2007 in the regurgitation condition amendment 
circuit 2006 at coincidence. In the case of HI level signal, the removal nozzle control circuit 2013 does 
hot operate, but the pulse height or pulse width of **** conditions is decided based on an amendment 
signal in the regurgitation condition control circuit 2007, and the amendment regurgitation is performed. 
In the case of a LOW level signal, after the removal nozzle control circuit 2013 operates first and 
suction removal of all the drops is carried out by the removal nozzle 201 2, the amendment regurgitation 
is performed in the regurgitation condition control circuit 2013. 

[0209] Although drop thickness showed the proper value after 1 time of the regurgitation in almost all 
eels when drop formation was performed as mentioned above about 100 unit cells on a 10x10 matrix 
wiring electrode substrate, several% of eel showed the drop thickness exceeding a proper value. Drawing 
28 (a) is the case where 1 time of discharge quantity increased unusually by the abnormalities in the 
regurgitation, arid drop thickness exceeds a proper value, and after it attracts all drops by the removal 
nozzle, it is the example from which the drop of proper thickness was obtained as a result of performing 
the re-regurgitation on the amended conditions. The wettability of a substrate was an unusually low eel, 
drawing 28 (b) is the case where drop thickness becomes large unusually, although discharge quantity 
was proper, and as for the drop thickness in the center of a gap, it showed normal values in the same 
procedure as drawing 28 (a). 

[0210] When the after [ drop formation ] 10x10 matrix wiring electrode substrate was calcinated on 350 
degrees C and the conditions for 30 minutes, the drop became the thin film which consists of a PdO 
particle. When component inter-electrode resistance was measured, the 1st regurgitation showed about 
[ 3kohm ] normal resistance also in the eel which showed abnormalities. Next, the electrical potential 
difference was impressed to component inter-electrode one by one, and the electron emission section 
was formed in the component electrode gap center section of each eel by carrying out energization 
processing (foaming processing) of the thin film. 

[021 1] In this way, when attaching and carrying out electron emission of the formed electron source 
substrate to the electron emission characteristic evaluation equipment of drawing 5 mentioned above, 
the electron emission characteristic of all 100 components was uniform. 

[0212] Furthermore, the drop was applied over each eel using the large area substrate (for example, 
drawing 1 2 ) which increased the element number with a regurgitation control system, an ink jet fuel 
injection equipment of a piezo jet type, etc. which were equipped with the removal nozzle of drawing 27 
like 10x10 substrates. This was calcinated on 350 degrees C and the conditions for 30 minutes, and the 
particle thin film of PdO has been formed in all eels. When component inter-electrode resistance was 
measured, also in the eel which showed the unusual count of the regurgitation, about [ 3kohm ] normal 
resistance was shown. Next, the electrical potential difference was impressed to component inter- 
electrode one by one, and the electron emission section was formed in the component electrode gap 



center section of each eel by carrying out energization processing (foaming processing) of the thin film. 
[0213] In this way, using the formed electron source substrate, as mentioned above using drawing 7 , 
the envelope 1088 was formed on the face plate 1086, the housing 1Q82, and the rear plate 1081, and 
the image formation equipment which has a drive circuit for performing the closure and performing a 
television display based on the TV signal of a display panel and NTSC system as further shown in 
drawing 9 was created. Such a place, all the components including the eel which showed the unusual 
count of the regurgitation carried out electron emission, and the property was uniform. Thereby, good 
-TV image without brightness variation was able to be formed. 
[0214] with, the above-mentioned BE ** — it was checked that the thin film which has a presentation 
uniform within a component electrode gap, morphology, and thickness, like also in the eel which showed 
abnormalities by the 1st regurgitation according to causes, such as abnormalities of a regurgitation 
nozzle, abnormalities of substrate wettability, and impact malposition, is formed. 
[0215] (Example 19) In addition to the regurgitation conditional control based on the detection 
information on drop information, this example explains a system equipped with a means to detect the 
impact positional information of a drop optically, and a means to perform position controls, such as 
regurgitation alignment and location fine tuning, based on the positional information detected. 
[0216] Drawing 29 is the block Fig. of the position control based on the detection of drop information 
and detection information by this invention, and a regurgitation control system. Operation gestalten 
other than an optical detection system are the same as an example 14. For a ** BE ****** reason, 
about regurgitation control, especially this example explains only position control in detail in other 
examples. 

[0217] Although the detection optical system 2202 used by this example is the same perpendicular 
reflective mold as an example 14, it is the multi-beam method equipped with the subbeam for location 
detection other than the beam for drop information detection, and is the detection optical system for 
tracking of a compact disk, and a common method. The beam which carries out outgoing radiation from 
semiconductor laser has the description which can acquire positional information by detecting 
correlation of each reflected light reinforcement in a division sensor, after reflecting and becoming 
irregular in three locations which are divided into three beams of a single tier by the diffraction grating, 
and change with them. 

[0218] Detection and control of a location may be performed to the alignment mark prepared before the 
regurgitation at an electrode pattern or dedication, and may be performed to the drop after the 
regurgitation. About the impact location detecting method of a drop, the reflected light reinforcement 
between 3 beams after the regurgitation may be measured, and a change on the strength before and 
after the regurgitation may be compared. About the timing of location detection and the regurgitation, 
after performing the reserve regurgitation first and amending a regurgitation location, it may be made to 
perform this regurgitation, and location detection and amendment may be performed at every 
regurgitation. 

[0219] Drawing 30 shows the situation of position control and regurgitation control to a drop. The 
reflected light reinforcement of 3 beam trains arranged in the direction which intersects perpendicularly 
with the 1st after [ the regurgitation ] component electrode 2 and the gap between three is detected 
and compared by the division sensor, and the amount of gaps from the center of a component electrode 
gap of a drop impact location is detected, the amount of gaps — as an amendment signal — a variation 
rate — amendment of the location by the controlling mechanism 2203 ( drawing 29 ) was performed, and 
the drop of thickness with the regurgitation of the 2nd henceforth proper in the center of a line crack 
gap was formed in the proper location. 

[0220] (Example 20) With, in the above-mentioned BE ****** examples 14-19, although a regurgitation 
location is a component configuration which is fixed and forms an electron emission section thin film by 
one drop, it is not limited to this component formation at all, and can. consider various variations. Some 
examples of other component configurations are shown in drawing 31 . When a component configuration 
[ in / in drawing 31 (a) / the example of examples 14-19 ] and (b) change a regurgitation location and it 



constitutes the drop train by the ink jet method in a component electrode gap, (c) shows the case 
where the drop array by the ink jet method constitutes not only an electron emission section thin film 
but some component electrodes. In any case, it is possible to perform the same regurgitation control as 
examples 14^19 and position control to each drop. 

[0221] Moreover, it is as above-mentioned for this invention not to be limited to this at all, and for ** 
~BE ** to be able to apply to various wiring configurations, such as a ladder wiring mold, about a matrix 

wiring mold configuration as a wiring electrode, in the example of examples 14-19. 
. [0222] (Example 21) It wired in the shape of a matrix, and the surface conduction mold electron 

emission component was produced using the substrate formed as the component electrode was 

mentioned above. The procedure is explained below. 

[0223] Drawing 33 (a) is the top view of the surface conduction mold electron emission component, 
produced by this example. It explains with reference to drawing 32 and drawing 33 . 

(1) This was fully dried at 120 degrees C after washing with the organic solvent etc., using a quartz 
substrate as an insulating substrate. 

(2) When drop grant was performed and it asked for the diameter of a drop using the ink jet fuel injection 
equipment which used the piezoelectric device for the organic palladium content solution (Okuno 
Pharmaceuticals ccp-^ 4230) as drop grant equipment on the substrate which gave the above-mentioned 
washing process ( drawing 32 (a)), the diameter phi per dot was 50 micrometers. 

(3) When [ that ] the component electrodes 2 and 3 which consist of nickel using the general vacuum 
membrane formation technique on the substrate 1 and a photolithography technique were formed, in the 
gap spacing L1 of a component electrode, 600 micrometers and thickness d of those made 1000A width 
of face W1 of 200 micrometers and an electrode. 

(4) Next, using the ink jet fuel injection equipment using the piezoelectric device as drop grant 
equipment, the above-mentioned organic palladium content solution (Okuno Pharmaceuticals ccp- 4230) 
was adjusted so that the diameter of a dot might be set to 50 micrometers, and drop grant was 
performed like drawing 33 (a) among the component electrodes 2 and 3. 11 pieces were given making it 
25 micrometers of one dot lap at a time with the dot of the right and left by making into phi/2, i.e., 25 
micrometers, the pitch P1 of the dots which adjoin each other in the dot with a diameter (phi) of 50 
micrometers explained by above (2) to the gap of 200 micrometers. The overlapping parts spread after 
drop grant and the edge of the die-length direction became straight line-like. That is, the dot train (pad) 
of width-of-face W2=50micrometer and one train with a dielength of T= 300 micrometers was formed. 

(5) Next, heat-treatment for 10 minutes was performed at 300 degrees C, the particle film which 
consists of an oxidization palladium (PdO) particle was formed, and it considered as the thin film 4. 

(6) Next, the electrical potential difference was impressed between electrodes 2-3, and the electron 
emission section 5 was formed by carrying out energization processing (foaming processing) of the thin 
film 4. 

[0224] By giving a dot in piles in one pad in the electron source substrate created by the above 
approaches, the width of face W2 of a pad became fixed, and there was no dispersion in the width of 
face W2 by gap of the die-length direction. Furthermore, spreading unevenness was small, and since 
thickness distribution was narrow, dispersion in resistance was also small. 

[0225] Moreover, since there were [ in / in the pad of the particle film which consists of PdO / a 

perpendicular direction and horizontal any ] dozens of micrometers allowances to the gap of a 

component electrode, alignment became easy and the defect by location gap decreased. 

[0226] In addition, the sequence of drop grant is not possible not only when giving sequentially from an 

edge, but for the approach of giving the following drop between the dots formed alternately [ the ], after 

giving every other dot, and especially sequence does not necessarily have a limit. 

[0227] When the number of drops per dot more was set to 2, thickness became twice [ about ] and 

resistance became abbreviation half. That is, by changing the number of drops per dot showed that a 

desired conductive thin film resistor could be obtained. 

[0228] Moreover, when the amount of drops per dot was doubled, by obtaining the same result as the 



case where the above-mentioned number of drops is set to 2, and changing the amount of drops per dot 
showed that a desired conductive thin film resistor could be obtained. 

[0229] As mentioned above, by the approach of this invention, dispersion between the components at 
the time of forming two or more components could be made small, and the manufacture yield improved. 
Moreover, since patterning of a thin film 4 was omissible, cost was able to be held down. 
i0230] In this way, when the image formation equipment ( drawing 9 ) which has a drive circuit for 
forming an envelope on the above-mentioned face plate, a housing, and a rear plate, performing the 
.closure using the electron source substrate of produced matrix wiring, and performing a television 
display further with a display panel ( drawing 7 ) was produced, there were few brightness unevenness 
and defects. 

[0231] (Example 22) The component electrode formed [ width of face / W1 / component electrode / 
spacing / L1 / micrometers / 600 / and / component electrode gap ] by 1000A in thickness d of 200 
micrometers and a component electrode produced the surface conduction mold electron emission 
component by the same approach as an example 21 using the substrate wired by the ladder mold. Using 
the obtained electron source substrate, the envelope was formed on the face plate, the housing, and the 
rear plate by the same approach as an example 21, the closure was performed, and image formation 
equipment was produced. Consequently, the same effectiveness as an example 21 was acquired. 
[0232] (Example 23) The organic palladium content solution was given to the substrate which formed the 
width of face W1 of 200 micrometers and an electrode for the gap spacing L1, and formed the 1000A 
component electrode for 600 micrometers and thickness d of those like the example 21 using the same 
ink jet fuel injection equipment. However, the configuration of a pad was given like drawing 33 (b). To 
200-micrometer gap, it carried out one trains [ 11 ] at a time 2 train grant of the dot with a twist 
diameter (phi) of 50 micrometers which was explained to (2) of an example 21 so that each might set 
the pitches P1 and P2 of a contiguity dot to 25 micrometers (phi/2) and 25 micrometers of dots of right 
and left and the upper and lower sides might lap at a time. That is, the pad of width-of-face 
W2=75micrometer and the shape of a rectangle with a die length of T= 300 micrometers was formed. 
Except the configuration of a pad, when the electron emission component was produced like the 
example 21, the small good component of dispersion between the same components as an example 21 
was obtained. Moreover, resistance became half by making dot **** of the vertical direction into two 
trains. That is, desired resistance can be obtained by changing the number of dot trains. From this, the 
width of face W2 of a pad is less than [ component electrode width-of-face W1 ], and the width of face 
of the resistance and component electrode for which it asks and gap width of face, and alignment 
precision can determine it. 

[0233] (Example 24) Except having set gap spacing of a component electrode to 20 micrometers, when 
drop grant was performed to the same substrate as an example 21 at a pad configuration like drawing 3 
(c), the small good component of dispersion between the same components as an example 21 was 
obtained. Since gap spacing of a component electrode was still shorter, the alignment of a direction 
more nearly perpendicular to a gap than the case where they are examples 21, 22, and 23 was easy. 
Moreover, effectiveness with the same said of a pad like drawing 33 . (d) was acquired. 
[0234] (Example 25) When it changed to the ink jet fuel injection equipment using the piezoelectric 
device used in the examples 21-24 and the drop grant equipment of Bubble Jet was used, the same 
good component as a case and image formation equipment of these examples 21-24 were obtained. 
[0235] (Example 26) Using the substrate equipped with the component electrode wired in the shape of a 
matrix by photolithography, the surface conduction mold electron emission component was formed, and 
the electron source substrate was produced. The top view (a) and sectional view (b) of a surface 
conduction mold electron emission component which were produced by this example are shown in 
drawing 2 . Hereafter, a surface conduction mold electron emission component is explained according to 
production processes 1-4, referring to drawing 2 . 

[0236] Production process 1: The organic solvent fully washed this, using a quartz substrate as an 
insulating substrate (1). The component electrode (2 3) which consists of nickel was formed with the 



vacuum membrane formation technique and the photolithography technique on this substrate. At this 
time, thickness of 400 micrometers and a component electrode was made D spacing (L) of a component 
electrode ] into 1000A for the width of face (W1) of 2 micrometers and a component electrode. 
[0237] Production process 2: The- substrate with which the component electrode (2. 3) was formed was 
cleaned ultrasonically with pure water, and raising desiccation by hot pure water was performed after 

-that. Subsequently, hydrophobing processing was performed using HMDS (HMDS is applied by the 
spinner and it is a deed about 200 degrees C and BEKU during 15 minutes with oven), and the substrate 

.front face was made into hydrophdbicity. Between the component electrodes on this substrate by which 
hydrophobing was carried out (2 3) was aimed at, and one-drop (1 dot) grant of the 0.05wt% water 
solution of acetic-acid palladium was carried out from drop grant equipment using the ink jet fuel 
injection equipment equipped with the piezoelectric device. Stability and repeatability were good, without 
the configuration of the drop on a substrate spreading also after impact at this time. 
[0238] Production process 3: Heat-treatment was carried out for 10 minutes at 300 degrees C after 
grant of a drop, and the particle film (conductive thin film 4) which consists of a particle of oxidization 
palladium (PdO) was formed. In addition, the particle film explained here is film with which two or more 
particles gathered, and not only the condition to which the particle distributed the structure of the 
particle film separately but a particle points out mutually the film in contiguity or the condition (the 
shape of an island is also included.) of having overlapped. Since the width of face (W2) of the thin film at 
this time was decided by 1 to 1 from the configuration of the drop on a substrate, and the stability and 
the repeatability of the configuration of the above-mentioned drop were good, it had gathered in the 
value also with the fiked width of face (W2) of a thin film. By the manufacture approach of this invention, 
the process of the pattern formation of the conductive thin film 4 can be skipped. 
[0239] Production process 4: The electrical potential difference was impressed between component 
electrodes (2 3), and the electron emission section 5 was formed by carrying out energization 
processing (foaming processing) of the conductive thin film 4. 

[0240] Using the electron source substrate by matrix wiring equipped with the surface conduction mold 
electron emission component produced as mentioned above, the envelope 1088 was formed on the face 
plate 1086, the above-mentioned housing 1082, and the above-mentioned rear plate 1081 of drawing 7 , 
the closure was performed, the display panel was produced, and the image formation equipment, which 
has a drive circuit as shown in drawing 9 for performing a television display based on the TV signal of 
NTSC system further was produced. 

[0241] The image obtained from the image formation equipment of this invention was uniform over all 
the fields of a big screen, and good. 

[0242] (Example 27) Using the substrate ( drawing 13 ) equipped with the component electrode which 
formed the width of face (W1) of a component electrode (2 3) as 1000A, and wired [ width of face ] 
spacing (L) of 600 micrometers and a component electrode in the shape of a ladder in the thickness of 2 
micrometers and a component electrode, the surface conduction mold electron emission component was 
produced by the same approach as an example 21, and the electron source substrate was formed. Using 
the obtained electron source substrate, the envelope was formed on the face plate 1086 of above- 
mentioned drawing 11 , and the grid electrode 1 120, a housing 1082 and the rear plate 1 124, the closure 
was performed, the display panel was produced, and the image formation equipment which has a drive 
circuit as shown in drawing 9 for performing a television display based on the TV signal of NTSC system 
further was produced. 

[0243] The same effectiveness as an example 26 was acquired such a place. 

[0244] (Example 28) Using the substrate ( drawing 13 ) equipped with the component electrode wired in 
the shape of a matrix by photolithography, the ink jet equipment of Bubble Jet was used, the surface 
conduction mold electron emission component was formed like the example 26, and the electron source 
substrate was produced. Using the obtained electron source substrate, the envelope 1088 was formed 
on the face plate 1086, the housing 1082, and the rear plate 1081 by the same approach as an example 
26, the closure was performed, the display panel was produced, and the image formation equipment 



which has a drive circuit as shown in drawing 9 for performing a television display based on the TV 
signal of NTSC system further was produced. 

[0245] The same effectiveness as an example 26 was acquired such a place. 

[0246] (Example 29) Using the substrate ( drawing 13 ) equipped with the component electrode wired in 
the shape of a ladder by photolithography, the ink jet equipment of Bubble Jet was used, the surface 
-conduction mold electron emission component was formed like the example 26, and the electron source 
substrate was produced. Using the obtained electron source substrate, as it mentioned above, the 
- display panel was produced, and the image formation equipment which has a drive circuit as shown in 
drawing 9 for performing a television display based on the TV signal of NTSC system further was 
produced. 

[0247] The same effectiveness as an example 26 was acquired such a place. 

[0248] (Example 30) Using the substrate ( drawing 12 ) equipped with the component electrode wired in 
the shape of a matrix by photolithography, the surface conduction mold electron emission component 
was formed, and the electron source substrate was produced. The top view of the surface conduction 
mold electron emission component produced by this example is shown in drawing 34 . Below, a surface 
conduction mold electron emission component is explained according to production processes 1-4. 
[0249] Production process 1: The organic solvent fully washed this, using a quartz substrate as an 
insulating substrate (1). The component electrode (2 3) which consists of nickel was formed with the 
vacuum membrane formation technique and the photolithography technique on this substrate. At this 
time, thickness of 600 micrometers and a component electrode was made [ spacing (L) of a component 
electrode ] into 1000A for the width of face (W1) of 2 micrometers and a component electrode. 
[0250] Production process 2: The substrate with which the component electrode (2 3) was formed was 
cleaned ultrasonically with pure water, and raising desiccation by hot pure water was performed after 
that. Subsequently, hydrophobing processing was performed using HMDS (HMDS is applied by the 
spinner and it is a deed about 200 degrees C and BEKU during 15 minutes with oven), and the substrate 
front face was made into hydrophobicity. Between the component electrodes on this substrate by which 
hydrophobing was carried out (2 3) was aimed at, and using the ink jet fuel injection equipment equipped 
with the piezoelectric device, from drop grant equipment, two drops (2 dots) of 0.05wt% water solutions 
of acetic-acid palladium were put in order, and were given. Stability and repeatability were good, without 
the configuration of the drop on a substrate spreading also after impact at this time. 
[0251] Production process 3: Heat-treatment was carried out for 10 minutes at 300 degrees C after 
grant of a drop, and the particle film (conductive thin film 4) which consists of a particle of oxidization 
palladium (PdO) was formed. In addition, the particle film explained here is film with which two or more 
particles gathered, and not only the condition to which the particle distributed the structure of the 
particle film separately but a particle points out mutually the film in contiguity or the condition (the 
shape of an island is also included.) of having overlapped. Since the width of face (W2) of the thin film at 
this time was decided by 1 to 1 from the configuration of the drop on a substrate, and the stability and 
the repeatability of the configuration of the above-mentioned drop were good, it had gathered in the 
value also with the fixed width of face (W2) of a thin film. By the manufacture approach of this invention, 
the process of the pattern formation of the conductive thin film 4 can be skipped. 
[0252] Production process 4: The electrical potential difference was impressed between component 
electrodes (2 3), and the electron emission section (5) was formed by carrying out energization 
processing (foaming processing) of the conductive thin film (4). 

[0253] Using the electron source substrate equipped with the surface conduction mold electron 
emission component produced as mentioned above, the envelope 1088 was formed on the face plate 
1086, the housing 1082, and the rear plate 1081 like above-mentioned drawing 7 , the closure was 
performed, the display panel was produced, and the image formation equipment which has a drive circuit 
as shown in drawing 9 for performing a television display based on the TV signal of NTSC system further 
was produced. 

[0254] The same effectiveness as an example 26 was acquired such a place. 



[0255] (Example 31) Except having set to two the number of drops given to component inter-electrode 
to formation of one conductive thin film using the substrate ( drawing 12 ^equipped with the component 
electrode wired in the shape of a matrix by photolithography, the surface conduction mold electron 
emission 'component was formed like the example 26; and the electron source substrate was produced. 
In the grant process of a drop, drop grant equipment and the terms and conditions at the time of drop 
grant presupposed that it is the same as that of an example 26, and presupposed that the amount of 
solutions of per one drop (1 dot) of a drop is also still the same as that of the case of an example 26. It 
.was twice [ in the case of an example 26 ] the thickness of the conductive thin film formed at this time 
of this. Thus, the thickness of the conductive thin film formed with the amount of solutions and the 
number of drops of the drop to give is controllable. 

[0256] A panel and image formation equipment were produced by the same approach as an example 26 
using the electron source substrate equipped with the surface conduction mold electron emission 
component produced as mentioned above. 

[0257] The same effectiveness as an example 26 was acquired such a place. 
[0258] (Example 32) Above, although the manufacture procedure of all the electron emission 
components described so far was the sequence of having given a drop, having calcinated it and forming 
a conductive thin film after producing a component electrode (or both component electrode and wiring 
electrode) on a substrate After giving and calcinating a drop first and forming a conductive thin film, it 
does hot matter at all even if it forms a component electrode (or both component electrode and wiring 
electrode). In the technique of forming a conductive thin film for a drop by grant and baking in advance 
of formation of this component electrode, since absorption by the component electrode of a drop can be 
prevented, a conductive thin film can be formed with a sufficient controllability. The example by this 
manufacture procedure is explained below. 

[0259] Drawing 35 is drawing showing the manufacture approach of a single component. 
[0260] The organic solvent fully washed this using the quartz substrate 1 as this insulating substrate. 
One drop of 0.05wt% water solution 24 of acetic-acid palladium was mostly given in the center from the 
ink jet fuel injection equipment 7 by the piezoelectric device on this substrate (two or more drops are 
sufficient so that the desired film may be obtained in this ( drawing 35 (a1), (a2)) case, although it is one 
drop). - 

[0261] Heating baking was carried out for 10 minutes at 300 degrees C after drop grant, and the dot-like 
conductivity thin film 4 of an oxidization palladium (PdO) particle was formed ( drawing 35 (b1), (b2)). 
[0262] The component electrodes 2 and 3 which consist of nickel were formed in the substrate with 
which the conductive dot-like thin film was formed as mentioned above with vacuum membrane 
formation and a photolithography technique ( drawing 35 (c1), (c2)). At this time, thickness of 400 
micrometers and a component electrode is made [ the component electrode spacing L1 ] into 1000A for 
the width of face W1 of 10 micrometers and a component electrode, and it was made mostly in 
agreement [ the core of a component electrode spacing and the core of a conductive dot— like thin film ]. 
[0263] The electrical potential difference was impressed among the component electrodes 2 and 3, and 
the electron emission section 5 was formed by carrying out energization processing (foaming processing) 
of the conductive thin film 4 ( drawing 35 (d), (c2)). 

[0264] Although the above approach is a method of producing a single component, it can also produce 
the electron source substrate by matrix wiring similarly equipped with two or more surface conduction 
mold electron emission components. The produced electron source substrate is shown in drawing 36 . 
Here, the component electrode of matrix-like wiring is what was produced by vacuum membrane 
formation and the photolithography method, and X wiring and Y wiring are electrically insulated by the 
non-illustrated insulating member in the intersection. The envelope 1088 was formed on the face plate 
1086, the housing 1082, and the rear plate 1081 like further above-mentioned drawing 7 , the closure 
was performed, and the display panel was produced. Furthermore, the image formation equipment which 
has a drive circuit as shown in drawing 9 for performing a television display based on the TV signal of 
NTSC system was produced. In addition, what was shown in drawing 37 can be used as an electron 



source substrate. 

[0265] The image of the image formation equipment of this example was also uniform over all the fields 
of a big screen, and was good. [ as well as an old case ] 

[0266] (Example 33) An electron source substrate like drawing 37 was formed by vacuum membrane 
formation and the photolithography method so that two or more component electrodes with ladder-like 

w wiring which made width of face W1 of the component electrodes 2 and 3 to 600 micrometers after 
formation, and made 1000A two or more thickness of 10 micrometers and a component electrode for 

- the component electrode spacing might come a dot-like conductivity thin film by the completely same 
approach as an example 32 on a dot-like conductivity thin film. Furthermore, the envelope was formed 
on the face plate 1086, the housing 1082, and the rear plate 1 124 like above-mentioned drawing 11 , the 
closure was performed, and the display panel was produced. Furthermore, the image formation 
equipment which has a drive circuit as shown in drawing 9 for performing a television display based on 
the TV signal of NTSC system was produced. 

[0267] The image formation equipment of this example was also stabilized and has displayed the image 
which was excellent like the example 32. - 

[0268] (Example 34) Although the type which uses a piezoelectric device for an ink jet fuel injection 
equipment was used in the above-mentioned examples 32 and 33, the ink jet equipment of the bubble jet 
type which generates air bubbles with heat can also be used. When the image formation equipment using 
the electron source substrate by matrix wiring and the image formation equipment using ladder mold 
wiring were produced by the approach, the same thing as examples 32 and 33 was producible. 
[0269] 

[Effect of the Invention] Since the solution which contains a metallic element for the conductive thin 
film which constitutes the electron emission section will be given and formed with the gestalt of a drop 
if the manufacturing installation of the electronic thin film substrate of this invention is used as 
explained above, a desired amount is able to give a position and the production process of an electron 
emission component is reduced sharply. 

[0270] Furthermore, very few uniform thin films of a defect can be formed by using for the manufacture 
approach of detecting the information on a drop for the manufacturing installation of the electronic thin 
film substrate of this invention, and performing amendment of regurgitation conditions and a 
regurgitation location, and re-grant of a drop based on a drop. Fast improvement in component property 
homogeneity can be realized by this, and the problem of the yield fall accompanying large-area-izing can 
be solved. 

[0271] Furthermore, the conductive film which constitutes the electron emission section can be formed 
in a very high precision using the manufacturing installation of the electronic thin film substrate of this 
invention by giving the distance of the center to center of each dot in a distances shorter than the 
diameter of 1 dot in the process which gives two or more content solutions which distributed or 
dissolved the metallic material which constitutes the electron emission section with the gestalt of a drop, 
and forming a multi-pattern (pad). 

[0272] Thus, since the conductive thin film which constitutes for example, an electron emission 
component by using the manufacturing installation of the electronic thin film substrate of this invention 
can be arranged on homogeneity in an exact location, it can be stabilized and the outstanding property 
can be demonstrated. 
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' LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n thei drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



XBrief Description of the Drawings] 

[Drawing 1] It is process drawing showing one example of the manufacture procedure of an electron 
emission component. 

[Drawing 2] It is the mimetic diagram showing one example of an electron emission component. 
[Drawing 3] It is another typical top view of one example of an electron emission component. 
[Drawing 4] It is the graph which shows the voltage waveform in energization foaming at the time of 
electron emission component manufacture, and (a) is the case where, as for (b), a pulse height value 
increases, when a pulse height value is fixed. 

[Drawing 5] It is the outline block diagram of the measurement evaluation equipment for measuring the 
electron emission characteristic. 

[Drawing 6] It is the typical part plan showing one example of the electron source of passive-matrix 
arrangement. 

[Drawing 7] It is the outline block diagram of one example of image formation equipment. 
[Drawing 8] It is the typical partial diagrammatic view showing the configuration of a fluorescent screen, 
and that in which the black stripe was prepared, and (b) of (a) are drawings although the black matrix 
was established. 

[Drawing 9] It is a drive circuit in one example of image formation equipment, and is the block diagram of 

the drive circuit for displaying according to the TV signal of NTSC system. 

[Drawing 10] It is the mimetic diagram of the electron source of ladder arrangement. 

[Drawing 1 1] It is the general-view perspective view showing one example of an image display device 

which fractured the part. 

[Drawing 12] A component electrode is the mimetic diagram of the substrate formed in the shape of a 
matrix. 

[Drawing 13] It is the mimetic diagram of a substrate which has the component electrode wired in the 
shape of a ladder. 

[Drawing 14] It is the schematic diagram showing one example of the drop grant process in the 
manufacture approach by which this invention is applied. 

[Drawing 15] It is the flow chart which shows the flow about one example of the manufacture approach 
by which this invention is applied. 

[Drawing 16] It is the schematic diagram showing other one example of the drop grant process in the 
manufacture approach by which this invention is applied. 

[Drawing 17] It is the schematic diagram showing one example with the another drop grant process in 
the manufacture approach by which this invention is applied. 

[Drawing 18] It is the schematic diagram showing the configuration of the detection optical system / 
regurgitation nozzle in the manufacturing installation of this invention, and (a) is [ a method / of slanting 
/ reflective mold and (c of a perpendicular reflective mold and (b)) ] the things of a perpendicular 
transparency mold. 

[Drawing 19] It is the schematic diagram showing actuation of the perpendicular reflective mold 
detection optical system / regurgitation nozzle in the manufacturing installation of this invention, and (a) 
is drawing in which (b) shows the time of the regurgitation at the time of drop information detection. 
[Drawing 20] It is the schematic diagram showing actuation of the perpendicular transparency mold 
detection optical system / regurgitation nozzle in the manufacturing installation of this invention, and (b) 
of (a) is drawing at the time of the regurgitation at the time of drop information detection. 



[Drawing 21] It is the perspective view showing the outline of one example of the electron ray generator 

formed using the component produced by the manufacture approach by which this invention is applied. 

[Drawing 22] It is the mimetic diagram showing one example of the electron source substrate of this 

invention by which the electron emission component was formed by the ink jet method on the 10x10 

passive-matrix wiring substrate. 
" [Drawing 23] It is a block diagram about one example of the regurgitation control system in the 

manufacturing installation of this invention. 
- [Drawing 24] It is a block diagram about one example of the perpendicular reflective mold optical 

detection system in the manufacturing installation of this invention. 

[Drawing 25] It is a block diagram about one example of the regurgitation control system in the 
manufacturing installation of this invention. 

[Drawing 26] It is a block diagram about one example of the regurgitation control system in the 
manufacturing installation of this invention. 

[Drawing 27] It is a block diagram about one example of the regurgitation control system in the 
manufacturing installation of this invention. 

[Drawing 28] It is the schematic diagram of the abnormality eel amendment by the removal nozzle in the 
manufacturing installation of this invention. 

[Drawing 29] It is a block diagram about one example of the regurgitation control system in the 
manufacturing installation of this invention. 

[Drawing 30] It is the schematic diagram of the abnormality eel amendment by the displacement 
amendment compound-die regurgitation control system. 

[Drawing 31] It is the mimetic diagram showing the variation of the component configuration by the ink 
jet method of a surface conduction mold electron emission component this invention is applied. 
[Drawing 32] It is the typical Fig. showing the dot in the manufacture approach by which this invention is 
applied, and the basic pattern of pad formation, and drawing showing the distance between the dots 
which (a) adjoins, and (b) are drawings of the pad formed in component inter-electrode. 
[Drawing 33] It is the mimetic diagram showing the example of the pattern of the pad formation in the 
manufacture approach by which this invention is applied. 

[Drawing 34] It is the top view having shown one example of a surface conduction mold electron 
emission component. 

[Drawing 35] It is process drawing showing one example of the manufacture approach of a surface 
conduction mold electron emission component. 

[Drawing 36] It is the mimetic diagram showing one example of the electron source substrate of matrix 
mold wiring. 

[Drawing 37] It is the mimetic diagram showing one example of the electron source substrate of ladder 
mold wiring. 

[Drawing 38] It is the mimetic diagram of one example of the conventional surface conduction mold 
electron emission component. 

[Drawing 39] It is the mimetic diagram of one example of the conventional surface conduction mold 
electron emission component. 
[Description of Notations] 

1 Substrate 

2 Three Component electrode 

4 Conductive Thin Film 

5 Electron Emission Section 

7 Drop Grant Equipment (Ink Jet Fuel Injection Equipment) 

8 Luminescence Means 

9 Light-receiving Means 

10 Stage 

11 Controller 



12 Control Means 
24 Drop 

72 X Wiring 

73 Y Wiring ■■ 
80 Ammeter 

"81 Power Source 
82 Ammeter 

-83 High Voltage Power Supply 

84 Anode Electrode 

85 Vacuum Devices 

86 Exhaust Air Pump 

91 Electron Source Substrate 

92 The Direction Wiring of X 

93 The Direction Wiring of Y 

94 Surface Conduction Mold Electron Emission Component 

95 Connection 

1081 Rear Plate 

1082 Housing 

1 083 Glass Substrate 

1084 Fluorescent Screen 

1085 Metal Back 

1086 Face Plate 

1087 Secondary Terminal 

1088 Envelope 

1091 Black Electric Conduction Material 

1092 Fluorescent Substance 

1093 Glass Substrate 

1101 Display Panel 

1 102 Scanning Circuit 

1103 Control Circuit 

1104 Shift Register 

1105 Rhine Memory 

1106 Synchronizing Signal Separation Circuit 

1107 Modulating-Signal Generator 

1110 Electron Source Substrate 

1111 Electron Emission Component 

1112 Common Wiring 

1120 Grid Electrode 

1121 Hole 

1122 Container Outer Edge Child 

1123 Container Outer Edge Child 

1124 Electron Source Substrate 

1201 Electron Emission Section Formation Field 

1301 Substrate 

1302 Wiring 
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[0 04 8] HI 4, Ell 6*5iTJ?Ell 7KtS\^X, ' 7 ^^^Jjit^Jltfl>C©lSra©tf-a-MlS^ tit 

9fi^fc#^ .1 0|i*X— v? v llllayfD [0054] -f ^9 i?^ y h>ft#f3£« t ^T— v 5 

T»*ttf* *© ^fc t> © fcfl! V VC t> . m LT H38 J;l, '° ■ 

Or— K, MIw- U*— 3&4f!iS*)S. ■ Sft 30 [0 0 5 5] ■JKflSW-^xei', ^^^xyht 

*fctt*«^5«rii©t>©^**UiJ:v\, ■■ W) • *a»*#*UW 

[004 9] ^©m-T-JJta^CKJS^feJs it/»3ft [ 0 0 5 6 ] *«©»3t3fi«fc*$«t5Jl£i*«)*tftffi#a 

.WJI, *©»»©{£«» tta^ #©#*£*£•?*>*. t /X/i?©ti:a*.rttti*3fc*>«J:^teR*©4aSWl*as 

©iSfc^SfcH^SBtiWtWUE-^-c* qtfflEHk- 1 ^ IB«£;K5*-i'X£7F:i-„ rw^-fX-m, . eta/X/u 

states. ^b^jEm^srfflv^.'f v^i?is' h»s*f "o 3 0 1 , &a#*»3.o 2., m=f-wsi ■(*&&tt£flo 1 

[005 0] ±8E©*fflSrtT-5 LTfi, fc-ft^Tf*:*.^ 1 8> ( a )XttfflS*»fcttm*©3 ^ 

<ii/9 9 j^y hfetcioTyx^betta^^c^jis© ^^-k*— -fwt^'BrffiJteSjficsitai hi 8 (to t±m 

[0 0 5 111 Z<Dm&. *5¥'teS^I±j4#i LTfi, tfc ? [0 0 5)7] Sfe.-v-H 1:9 *3 it^H 2-0 tt, t0tfijt#5^ 
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[0 0 5 8] (ta*#©«!l«l*jfei: LTfi. SftHft $gco 

[0059] tnt*:2.fttz><om\z*5\,^xt*. ffittttmo 

Srtf 0 1 1/ >5 WMXh o T t> «t v \ • 
[0 0.6 0] $ kiC^JOSiJOflg^i: LT, tt-S-SJvfc 

RJtTr WotS*, s'T'rtoJKfcias* 

[0 0 6 1] -toj: 5 i Uttt, 

WHmStt*.. • • • • : •••••• 

[0 0 6 2] *«©»JtSs«te*SV^TW:\ 

[ o o 6 3 ] tiLm&m^m*. akmmznM;**-^ 

[0 0 6 4] *«{r*5^Ttt, 4(Hlt*tiJ*Mi©3fc4|fc5R«: 



(6) 

10 

W& m h * m-<o%^ i o Ta«g6<j \z * « b#k 

[0 0 6 5] Il.&fc:, *i|oKy M6i,- 

[0 0 6 6] 03 2tt*MO*l3&*ftfcJ:5f^»Six5 

^i-HI-Cfe5 0 0 3 2lC*5V>T N (a)-tt, B8t5K 
s> KWOSgilfc «tr^ K :/ h@Sr^i-0-efe 5 , ( b ) f± 

H.y hR±fcf»B3*wk^fc©i.i-5. 
[O'O 6-7] -183 2te*JVvC, l 2*5*1/3 8: 

4tti&tt&*lg, 5ttmT-*W«l,'.-2 8H:K 

[oo68]' *-r^*. m&<?>wm~ a ? xte&ztiz 
[0069] mwcim®. n&mm&ffi&£.xfy 

03 2 (b) tiStj:5**ftOKf 
T-^/W^^-^ (^yK) Sr»j*T5. 

^BlS-)tl;iofc^y'W5#f)^5„ ftJbV-?y HO* 
^^tt, «W2* J * J f-*K«W-l£AT-C» /<^KOft*T 

*^«B©ffl,-.-=¥+ y/Ufcit/T? 

[0 0 7 0] £t±<0^rjfe-C#«Srft4- Ufc^. 300- 

[0 0 7 1] I I I. *?§f§f4, M?r«-4t5SSO 
«ffi*t«KiX*Sr«?, Lfct)OSrt^-r.5 0 ..^^ 

40 ^-rso 

[00 7 2] *«T'I4, 

5t-S«0*ffi^aSrff 5., ^^Wkfi, HMDS 
^^'f-j^J'yy^f'y) , PHAMS, GMS, MA 

[0073] WTK-ftMao^-fett, ■gy^tf , ^. k'-r—m 

VT1 0 0^—3 0 0°C, 2 0 0 o C^AP^U. 

bo +^~»l*IW, 0iJitf 1 5^M'<-i'Sr^T5. 
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[0 0 7 4] JiiBO^ffiMS&fr 5 r ifcioT, 7i£» tt^l2l^«?SK^^S'Jb©ir*)P>^fifeL-Ct iv\ 
{+-^S?«tJ:!)S«±»c«*«r(«l'-^Lfc»» *K±T*©.- [ 0 0 8 5 ] L< (±^^5^, .ffJlEX^^gSi^ 

ffittQflM*ft&&# (Ri-b-t- 5 o :««r*sa«± 9' 2 ^ttx^ifij^BWi-satane^sitt^di*^ 9 4 

±-r ; ^o ^mm^tc^x^m<^m.^-mmm 1 0 0 8 6 i Y#itQei*9 3 Y^ifijtcge^j 

[0 0 7 5] HkK. •*»W©W*^fifc3e*tot^-CKW 10 ^©£fl«»»£^»£^$ttte^$;ftT^So 

. [0 0 8' i 7]-;*bHs*-.'*iBfi»ffl«^J*a*-fo#*^- 

[0 0 7 6]: li^^Btwfflv^ti-5«^S«fi* ^TOp$HSWSbSffi{±^rcD*^^fnAP*^5**{f-§- 

!gcW«ffite^®«^l±S3ll^ Sr«^±t-SE?iJ-t-5 r t lr fc&flfg ^©*®JEi ^T^^ttS fc©T-fc$<, 
. £.5 ^&£tv5*ii v: • . .** >■ , _ . v.... 1 0: 0 8 8] .t±KM tfLKjoV^i Mm^Y h U 9 ^BSjft 

., [o o 7,7].^E^sm^*tt5*^-roi2?iJro^(c: . ••^»t?«*J<P*^^.ai».VT$lii:JcL««inl|6^*5. 
fi, *Bfc*iM^#ffi*-?-fcafe?llteB1I fcv ©* [0 0 8 9 ] U±<0 J: 5 te bt^S bfc*^ h 

SrgEi^bfc^T h y ^;*B2» (EtT, ^ h V 9 *%im 2° NT-S G^©-7 1 V'tfft-g-t^DT^Sri75^*6©IK 

*t>b.<Dtt<Dmn*fflfflir%wfe^h.5fimnM [0090] BTnaav^Cv .9 1 

y y Km® - «rf&B£i-3i • ' ' JbKfEK Lfcm3HB0fcg»- 1 081 fifl;T-i!SSS 9 1 £ 

[Q0.7 8.1. WT, rroJSSItrS^S^T^SiLfcm^aS .HJtbteyT^U"!-h»' 1 Q.-8 6fi#9*atKl 0 8 3 

. Oi^|;oV,\lC^ 06 04 J > 9 1li <Dt$m\Z-ik%mi 0,8 4 t ^ 9)\"$y9. 1 0 8 5^/6^ 

, 9 2 ttX-*lRlEi»v 9 3 »±Y*|fi]ia«l, 9 rtSixfe 7*T-^^Krr^S 1 0 8 2 fijfcff #"Cfc 5 , 

*3, Wkm&mmmi-]ikiismr£9 4j±iitri6Lfc*i t Ess>*. [0091 r9.4f*«^#$*^-?fc.9r 9 2*5,fctf9 

[0 0 7 9] HHfcasV^C, 9 ifc/B^3* HfcX*[6]iai^*3«tT/Y*-[*]Sai^T*fc5c- i.-! 

«f*Wabfc^7^**^*>5, .fflJfe^JCCT^sJS [0 0 9 2].^B»I 0 8- 8 ±iE©£i < 7^—* 

• jftfflR3£**U*V :.. 7"U- I- 10 8 6 v 0 8 2;. h 1 0 

[0 0 8 0] m*©X*|RlSai»9 2tt, Dxl V Dx2, 8 1 -eflUfc-«**uTV*-S JHTT'K** fe 1 0 8 1 (i3Et£ 

• • -. Dxm^fcjfe t); y*.rfi]E«-9.3-ttDyK Dy *-?IK*K9 1 ©!ft«'*r«jlli-5 B«)-eKrt-feir5/t 

2, • • • Dyn©n#©Ei»J:9fc5. ft» m^«*«9 l ifle-C+^ftaSftSr»o_»e-tt, 9J 

[00 8.1] *fe#.&©*d^*Sm*#ffl3li^fc:faf3: *coyT7w-Kl 0 8 ltt^FS-efc |g^l!R»S9 

«t mm. mmmi* ■ 1 o 8 2 ^:b;/7i-.^^w t> 1 

m'M.mfc&tlZo r*ufcm*©X*lSBIl9 2 £ n*©. 0:8 8; *JW 0 8 . 2 *3 ^OV^flOctt 9 1 {CT^H 

■ Y*lSljEI!l9 3.MttJFH*©l«l|WIKJ;9tftWK- ,«i 0\8 8 4r«J*L-Ct> J:V->. 
^fit$^T-v h y 9.xmi&&l&l&1rZ: .(m, n.llitlc [..QjO -9 3 ] 'IB . 1 0.9;.2 tt^c*{*?-C*>5 0 #3t# 

iE©S«) . ■ • 1 0:9 ■Zfr*/9& — *@W&ttM%i&4>frti*S>ti& 

[0082] ^sm^mmmmm^ xjjfam&Q 2 . ^7.-©*3tiKw®^f±*)t^^iajij^j: •? 79 y 
Mtfc««ns9 1 <D±m.hz\<*i*-u<Dffim<offi 9* vyK-xh^^-?? v.9-?k >j 9xt£i?.km*ft 
mzMi&zthz. 2 1 y^^ie^ 9 3 1 0 9 1 tt^io 9 2 n 

ivttt^ftJIHF- 1 L t-5 I # : tii $-*v 5. 7%? 9 ah?* ? 9{^ -hV 9x) i>m »t 

[=0 0 8 3], $ ^tc^aa-g^m'^-SjctH^-T- 9 S'«)»±»--*5— >^>2: &'fe=IIR&^ 

««| (^H5%) . ^i6*5S> X*.|Sj.?Ei» 9 2 t ii*©Y*|Sjt *#©^3t{* l'lO 9; 2,^<0^9 ^«t4f * < ^ - ^ 

[o 0841 * iz%m&$m$*$fr$?ir$m%& t z\ > . »t 5 ^^if»? J: s =• v :k t** K^^T.^^rsri 
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&mzti5m®*£&fttirztf&i£v-T?t£< s strati- 

[0 0 94] JSyxmm 1 0 9 3 

[0 0 9 5] ^fc; 0 8 4 (0 7) ©rtffiffl!)»c: 

ti.m***A>Wj! 1 0 8 5 (0.7) fcix*. * 
^<j/?0|Sii(i ( . *ftfr©»3fc<0d ^.rtffiffliJ^O^ 
Srt7ai— *-7V-r- H 1 0 8 6-<»|^<ftffiSit-t-i r itcj; 

■ 5 0 ■' ! ■'■ ' ; 

[0 09 6] 7^— HI 0'8 6 fe,'"*^ ^ 
0 8 4©^m'ttSriSfc5fc«), **li'0 8 4O 

[0 0 9 7] tfTxEcD$t^$r=fT5l^,' * 7 — V>Wr&te&& 

'■■ [ 0 0 9 8] fl-HS 1 0 8 8 tt^m^CO^^Sril C 1 
0-7T6 r f S**>*ggfttE*iX» -#JJ:asi7fc*u5. * 

fc, : #ua#i o 8 8<£>mitm<on&&*mft-r%itisr>K 

fyf-tm&'fi oig&hh*. ttn-i. ^ffl^l 0 8 

«53K#»©K#^K:J:0;"«*»f l x ro-iSTo r r 
~i xi 0-7T6 r ifi©HfflflESrl6»i-5t>O-e*S 0 

[0 0*9 9] 05*4, «^-ftm»tt*:W«-*-«-fc.«)©-ai 
*€!««©-|EI5«rtig^*>4. i5Ct.VT; 8 lit** 
te*^ttJEVfSfl=PJpr5fc»t>'©«W; 8 0(4^T-S@ ■ 

2 •■ SMoiitttttaHM &i*h,a-Si?-««£ i-f-MME-t- 

SfcfcottflWh 8 4*il*^o«^*ffi-lB , J:5-*W*H 

•s^aimM i e£ifu£-r5fc*roT>* - Kim, 8 3 « 

2 fi^romT-ScttJSBJ; 9W0ti'£ln,*1StltiMX I efc-Sl- 
8 5»iH£§£», 8 6 ttftftjK^ 

[oioo] &*£, 1*1*6-7 h y ? *e«ss«&-<*-i-3 

m^^fflV^T^bfcPi^ffM^e^o^T, NTS 
C *a©f. 1/ S<J# fUt'-^a V^^Sr-ff 5 

fe(DIEft[HlSS«i«&-«^-Sr0 9 0-/d y^0tffl^Tlft?*! 
-TSo 110 1 H-ftfJfa^^^^^T?*) "9 v * tc 1 1 0 2 



(8) 

fi^ESS, 110 3 tt*J^[I]8S, '110 4 ll->7 H U 

v 5 **, liosiiy'fy/^y, 1 1 o 6 itmnit^- 
ftm®#. 1107 t±-eimM^-»« vxts£w*\± 

[oioi] ETF, «--tI*(Oiltg^I 1 i r 3*!i-5o 

[0102] 4-f Stt^-MvV 1101 ttiST-Dox 1 ~D 
oxm/ffi^-Doy r~Doyn*3 •fcU^ffisS^Hv-fc^ LT 

~Doxm{-ctt v firlB^/^^/vi*3*c:'Kit bHT^sm^- 
[0103] ' ffi^F-Dy 1 -^'Dyn (CttBtilE^ff -S- 

20 -efoSo 

[oio4im jfeasiaisri o 2\z^\,^xviw-r 

CO-T? (0 + , ■ Sl~Sm-t?^$^TV>?)) , V*f-l/ 
^*T-ttE*5tt*^WVx©tli*mBEt U<»±0 (V) 
(^yKu^/v) • cov-rtu*-'— -*-4rS^U ; 
>H 1 0 l©^Dxl^V^LDxmttt^iilH3fC^!^-t-5 
■ • ! t)OD't?ife«o , Sl~Sm<D#^^ j/^^^"*^-ttffi - J®IeI , i& 
1 1 0 3^ffi^i-5fWWff#Tscdh*C^I/^i&^-f--5 

[ o i o 5 ] t£ts. mmm.mm.mmvxi±mmm^m 

"/-••So • • - 

[0106] ^fevWlHlSS 1 1 O-attfl-ttJ-OA***- 
. ■•■5 W«f«**-r*<5t ^Tig^)^*^^^^^ £ 5 ^#a5 
• roSfi^-Sr-S-g- -*'»o ■*>•©■<•*>«.■■ i^^tftBj-r 
40 SlUfflfa^BSlElK 1 1 0 6 J; vm^HzmMfe^T sy 

. nctcS-^^-C^S-SC'cMLTTscan, Tsft&itf TmryCD 

[ 0 1 0.7 ] Nttff^&f'f BIB 110 6 f4^-fftd»feA* 
• . ihiNrsc ttvr- u trff 151 JW«#jeK^ t tt 
^^Iti-rs fcfe^lHiSS-ejiiSc^lSI (7 

^ffilslSSl 1 0 6fc*J:0#*3;ixfc|*^«»tt, S< 
*nfctt5J:5^, fiKIBDaw-f-iTk^FI-WKR^-J: t> **5 
d5, rCT'f4lftBJ(D'tl'i:±, -Tsyndf-§-i: LT0^L 

so fc 0 tuiExi-t'm#^b^Bt-5^fcjij^cDiWsm 
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15. 16 
W^fit-tDATA<i§tft Ak: ^f-§-f±v-7 h ^Bf-^i^l 1. 0.7 t li-Tfi, -^&if{fi9l|JE^^V 

u^^i? 1 1 o 4icA^$tu5c • ■ ■ x*&±^%A^t)£nz?~?\zj&&^m%mm'<^ 

[0108] v-7 |> l^i?;*^ l 1 04teB#S?iJiftl-v'y WGI3r§£p3-t~<5 J; b ?£/ < ^^^^Wj37^<BM'&k : §:ffl\'^ 

t \ziy ]) T/k/'<7 W&Mi-&.tzLtr><Dh<D-?s tfTEfW I o l 1 7 ] pj._k\z.mw bfc-3*<£>S)«?l^.fc t> % 
WE8S1 1 0 3 ± t>^£;h,5«fflte4Tsftk:-£<5^T. ' cpHff S^^fiS^^H. 1. Q 1 SrflHojC^n^ 

^ 1 1 0 4 O ->7 n y ^ 1 f ^i?.t t i A^ottA*. v-7 M^v?**! 1 0 4-^7-f ^*!) 1 1 

0 . ... i ■>,.:} . 0 5tt^^^^Wf^Wt<DT*i>7r^i?i/{f^-S;cDtcD 

[0109] v^!i7;v/^7 WH£&£*ufcIIi&l ip t? fc* ^t'tlUi'i < »\..8.f±MMg#«p ~> y T/v 

<D)><Dt~- Idl~ I dn©ri.^©afe?ljm#t UtT [ 01 1 .8. ] xv^/vm^£^ 3 IHJWfg 

'H«IBi<7 hkV*? 1 1. 0-4 it) ffiTJ.^tv^v; -i-^fiflfilESl 1 0 6 0|±J73{b#D AT A/Stt?^* /Wf-g- 

• ;[ 0.. 1. 1 .01 7 -4> -P « .li * P-: .5,(4,1 iHfc'l' ■: '.' 'fkiT§ !^5$s $ Ah. ) r frfi J?- 1; 0 6,© tti#£(H- A/D 

fct) , W0ES1 1 0.3 J;t3^?>n-5SlJWf-f-TDiry^ ■0**1)11 0 5 <£>W#{f -f-^'-^/Wa-i-^T-^n 

^oTiiSl(I.,dl ~ I.dn^rt^&IEititSo .lElS^nfc .-: ^{f -§-*4^ i t) gfWt;*3&£# 1 10 7tCffil^e>H*. 

rt&tt I d 1 ~ I dn' 4 b-CWTl ^f§{a#3S£4£ 1 . . lElSS^^H^ofc^tDir^^o;. 
1 0 7KA7J£*V$ 0 . i, . [0119] *i\ ' ^^^tft^j^fc-pl^TSK'* 

■ lo l:.i.l : :J..*»MS.*^*l-.l.6 7ttv'«MB®te-r- • *> < 5 0 mflE^^t-fc'V^H^ISfff-^^i l o 7^ 

^:.Idl~IdnW«-!r»CjSi:T«ffie*Sfl;f-»m*^- fi. ^J^«S<*Pf>H5D/A^miH]SSS-ffl</.\ 

'flH§-tt«-^Doy 1 *-poy.n. *a b^**^**' 1 10 1 -[0 1 2 0 ] *fc^^V*tt&Wifr55£>##> ggfMi* 

[0 112] ffi&^tc£.*>iz,'*&w\zMib%m*i&m ■ mt>-tzmm&t\-mirzftmm< <.*<>y?) 
m*&,- mtamm i et^tx»T©i*»tt?rf tt : , : . m<p&Mn.hwmt * v <Dmt>m*x.%i-tz>itm$s (=■ 

.ffi«jEVth.tfS;fctK Vthtl±QmjESrfnJP$HfcB#(D^- ■ •: 5„. \2-Xlt&$s<nmfi1rZs</V7,m%£m& 

mT-^w^-tc^o ....... ..... tifc&mB^zmm&mmm*i&mm?-<omW)mE.\z$. 

[oii3] m*temmmsx±.v>n,mztt^xi± ™ .xnmmm^^t^<Dm^^i^nMx.xi>x^\ . 
*^<DRiApm©^b{c^cTj!fe(±ifl;sfEt>^uT^ [0121] frfcv}?^? tfm^n^&^v^xm^ 

ir^iB^miim^^b^flf-fr^ag-te^ahS- Jfe 5 *s v . - @K^ffiv^lfJ;< ^^-S^.irt V^->7 
(,\i?ni-U-ctWTco«fc 5?fe^i:^«^5 0 . . H%m^^xhXv.)i:^tc^^^m^m^^:com^^ 

[0 1-1,4] ,^fc^ > .^:^/^v^^mJS^SiAP-t--5 li<"^.x(iA.<'.ftifen.fcm$iJI»^S[sl^ (VCO) 

/u^co^ffi{jlVi ] iSr^t;$-&S t«t.t) , m^m^-t' 40 [oi 2 2]:.U±(0 X 5 tq^ : UfciS^^a(c*3V> 
<D *g Pw%£ik $ -fir ?> i i J: t? tBTJ $ ^ 5 tt^ 1 1' . . D oxmio it/Doy 1 ~D oy rf Sr» C , >• ffffi TOPi" 5 r 

-Aco.m^^ft^ffiij^-t-s.^.t^Br^xfeSo 1 i^it):,.;^^i±i^,.i^jis^My^a,n.', 

[-0 1 1. 5] ^oT, A^JfS#te*£! DX.*^i6feai*^-*' 1 0-8 5v ;fc^v^tta.W«^(5f E*). fcSSJESr 

^g^lf 1 1 .0 7 4 b -C.fi— f£<D%£ <pSbE/1/V-^. Sr^^ [01 2 3 ]. ^.h^/c^fi, S^^ffl V^^5$f 

^Wif5 J: 5 feWEiiW^^.ia^ffl^s.': ' ! ' •• t)\---k£fi4^||©^%y^fef*i3i«)rt^Jv 
[oil 6]?*fc^vv^'*i^ti*^^iSi;.^'tt^t so; ?rtfe^^(^^<i]l^^fl|oW^^-5 J: 
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55SSlal^-r5)„ ir.1t. .^mWmt LT, NTSC* 

^zmfttfr; z.ivKmfe-fZ>i><DX~i±te<, PAL, 
SEGAMM4^oi*attx):<, r^ii? 

[ o i 2 4 ] • suss ©ft L i*suia«m^asste*3 J: 

tf^£JS^fc®&S?*£!B(;i ; o^T0l O*sj;tf0i 

i -km^xmn-r^o 

■ [ O' l 2 5] 010 (dfc^T, 1110 f±m^-$!E3£«, 

1 1 l-lttl?-j»ttll^ 111 2<PDxl~Dxl Of* 

m^i l l i-i4»'-KKTi i o±\z- x*iaifcM?iJtc« 

fT^CD*ilBai^Dx2.~Dx9 £, Mx.liDx2, Dx3£ 

[0 12 6] iri : tt t rasaecosT-^§:{ixfc 

M#^/&^«'©*££*1-0-T?fc^ 1 1 2 Ott^y s> 
K«ffi ; $:-* JT 2 1 tt**#iijai-3 fc«>©gg?L 112 

2 ttDox 1 Dox'2 • • Dox i <0 ftS^gg^ffi^-, 1 

" i 2 3 tt^y Km® i 1 2 o tmmzfrt^G 1 , g 2 

• • • Gn^biS'SIMS?,' 1 1 2 4(41153$© J; ? 

mrss©***^ * -y 2? *iaecowg!«g!B (0 

7 ) t © (4 ■ • ' fl^KX^ ll l'0J:7i^7*i/- 
h 1 0 8'6'corfl^^y 1-2 OSrixTV^r 

[0 1.2 7] K|£l 110 t^x-^T'W- M 0 8 6. 

©fr^tt- ^y V Km® 1 1 2 o^isttfeHTv^o 
Wl m z tvfcm^ ir— a * ^p-r 5. & a* -e # 5 t> © t% 

LtHBfoP3i©FlP 1 l 2 l»t^Tl^. ^ 
' y s/ K©JBM*^RflHtJlt±^i"LtH 1 10±5it)0 

[0 12 8] QWlWfr-l 1 2 2*5415;/ y v 
SS^l 1 2 3(4, ^l§I^WSiJ(W[il8St«^e*)^igg$ti, 
TV^5, • • •■ • 

[0129] *mmmmw:xte: m*n& 1 m-r-om 

WI5 1 7 -f ^OKHI *fc|5IB*fcPIHHIi-5 r i K J; 



(10) 

18 

[0 13 0] Sfe; *»WfcJ:*Ltf^Hf$*B VjfcjJI© 

$P>ttt^ttK7A^-CflS^$tUfc)t^y 
[0131] 

10 ' " '• • ' ■ 

[0 1 3 2]r ■(HE»«i).-KTKB«o"7* h!Jy^7 
'7 -r c;' 121 1 2 (C^: Lfd «t 5 ^^-mildw h y ^. 
«(r^$tbfc '.(XE»7 2 i:Yffi^7 3). S«Srffl 
vv''**acffl»»j*iW 1 2 o i'(dtt?lfc{Hftfc#j&L 

20 e*a«T-«cin*-^<©?FaBBi*siwwfDBia-e*>5. ■ 
[0133] -7* h y y^?7-f- tctsstgji'N.co^ 

[0 13 4] (i)'|fi|H4aKRl t LT, ^XSSrffl 
■ :■ tt 1 it-JttWftHaMMKEW; ' 7* h y y ^5 7 ^ - 

(01 '(*).)■.. z<db$, m*nM<DmmLm2 n 

m; m®co*SWK4 6 0 0 n m, ^©ff$tt'l 0 0 0 A 

30 [0 13 5] (2) 5? 17 (H 

i?S!i« (t*) SS> ccp-4230) Sr, «*f+^3l« 

V>T;'^JBS4ro(SW2;5S'3 0'0Mm»C/ < c2.J:5^, «® 
2 .•■■.alHJteflcate 0'ju-m3ft>)Ktt'2<4'fc.lo (1 Ky 
h) f+-^l>fc (01 (b) ) o *HJSMt-J3»t5 
• 1 tli 2 • 3 t ©0§|5©Si«{4 i 2 0 M m 

• [0 13 6] (3) friz, 3 0 O'CT'l'O^^JP^ 
SfctTo-t, BMK^?^^A (P dO) ■ 1»BHF-a»bfc5 
40 »ST-^Sr^L, »K4tLfc (01 (c) ) . * 

[0 13 7] (4) &t;:, m®2, 3©Wlw«ESrPP*P 

u-»ni4.$:a«*ia (a«7d--?>-2/«!;S) -ra^ 

m^»m$i55Sr^Lfc (01 (d) ) 0 
[0 1-3 8] r. 5 LT#®l^^fcm^M*«&fflV^T, 

so tai;fcJ:5l:7i-77 , u-H 0 8 6, $^#1 0 
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8 2 , • D T-fXs— h 1081t T'^BSg 1 0 8 8 £r^/5£ 
4NT S C^St©? 1 1/ f fg ■f-tcS'^tT- U t'v'g 

fee 

[0 13 9] ■tcD^m, ±|E©^JSfJcDM^fe^<t 
Ho&v^^fctttttfc^Lfco $ fete* ±K© J; 5 tc, 

/<?-^rff&*%m-tz>z.kfrx*%tc 0 ±tc io (i 
. [0140], m*nmm.wu te-oo- 

Mm, SR-TMNffil (Ll) ^2 

£ 1.0 0 0 AJc^j5fe-Lfc.f±L,r*ifcBBit^$Hfc*^-fllS: 

*^-rz>mm. mi 3).srm\ mmmi tmm^^ 
x-mw&mm. , m*»mm**ttwi vtc 0 Htsf, 13 

0 1 . 1 3.'0 2fiffii^T?*>5. 20 

[0141] #b*ifcm-^W*«*:ffl^-C, JBKffl £ 
PWtft*tfet7*-^l'- M 0 8 6 , »#10 8 
2 ; y 7yu- M 08 l.t -C^H# 1 0 8 8 fcjft* . 

[014 2] (HJS093). -7 hy . 

^ WSrt&Sfi Ufc J: 5 ft^teT?^ '(EH 12) 30 

v mat*] 1 1 wwiic^iBfiaraiw^aca* 

[0 14 3]*#bixfe« J F-«|[S*SrfflV->T,..|tltfi(Sl £ 
mm^^Xy ^-^U-r HI 0 8 6v £«F#1 0 8 
2 , y T.-fy— h 1 0 8 1 i 1 0 8 8 £)KJ& 

U tflhSrtTo-C. ^^^K $feic(i|2l9^^i-J; 

Lfc„ -t©lft*, StfiM-l i;IBI*fta**»5.r.t*ST 40 

[0144] (nm^j 4) t± u rr^^e^^Hfc^m: 

«*«r=4UfcJ:5**«fet?^l«UfciK«e (Ell 3) fcffl* 

[0 1 4 5i;-#t>nrcm^^ts[^ffi^T, -.xftfti t 

^^71-7/1/- p,8 £##1 0 8? 
2, II7/W-H08 1 b Vfr^:f:o$S8$:mi£. 



Lfc, -tease*, ii*«iin«4«)*ft#ftr4**-e 

[0146] (HffifS] 5); WWkA. *r»j*+«»«K:BI« 
P d CD 0 . 0 5 w t %**IS4:ffl V^Wtt, SBSSfcl 1 

[0147] me^m^aBs^^ffiv^-cv-ius^ji t 

Pl^**jsfe-e7*— ^^?U— H 0 8 6, 0 8 

2 v! y ry°y— Mosit t*^kio 8 8 

U StltSrtToT, S^y^K £ ibt-tel?]9 Ic^-fJ: 

#fc 0 ... 

[0148] mmme). mmm*3 p pm 3t m 

jjg^2-o (2 KyH f**bfcfiH^I±,- nteMi bmm 

5 r t *s r t # K b o fee 
[0149], #feixfcm^-aR*KSrffiv>T, IIJfifiRJ 1 i 

ID#^5*T'7 ^-^T'K- M 0 8 6 v. X»# 1 0 8 
2, !)7yi/-H0 8 1fe«1 0 8 8« 

u m±*n<>x s mm'**** $.fe(w»±ia9 tc^-rj; 

[0150] ,(Hffi«7) S£}iS*£r2 0 0 »m 3 i bfc 

,[p 1„5 1 ]...-t©JS*,. El3^Ufcj; 5»-,i %i2 - 

»±IHJB©*.v >*-?-*llJ*. J f Sr»5. - t ^.T*#.fc 0 

10 1 5-2]. ^©*5tcLT#f>tufce^S«Srffl^ 

■c, ^ISfisji ilsi^^fe-e^^-^^w^h 10 8 

6 , 1 0 8 2, y 7^V- I- 1. 0 8 1 b t?^iSs. 

1088 *ftmi,, mitzn-ox. mm<><*;y. $ 

ttm 9 Jci^i-J; s c^©^>trff-g-.^a<5 

Ufc, -t©tt*^ 1 i ^#4S8 

.•[jpji-5 3]. -ua>L>5ease>. m^jtoass'^lfcs-* 1 ^ 

Dfcfc**\^Kt bTfiil||t?JLiit?;6 © 1S.,©©^* 5 * 
::[.0V1 ; 5.,.4:f 1 4^* Ufc^«>^^T 
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[oi5 5i mbcoigidjb'tvr, ittffeftt£££, 2 

•48 J: XI 3 fin©," 2 4 \±WM: 1 V *s ± y V pfttt 

mm: 8n»3t#«- 9fiS)t#s, roaAy-y, 

1 i f±3>- ht3— ^Sr^To - 

[0 1 5 6] *Ww*Jlt5®{Jil@fiWTWil«J-efc 

5/ • • • - ■ •• 

[oi 57] (D'itMii 1 ■ 

-ftflf&ffl^Tv N i a» 6 ft 5Si^®^ 2 , 3 Srjgjsfc b 

46**5 o'Oitm^cbffS'fi'd o oAt bfc 0 
[6 i s' 8 ] '('2) ' 

fc. nt 2 & i # 3 &m tt b ft&fefttt&K i & * 

x- v 5 1 0 1>, *6^tt*^ l J; V) % 

^f-yi'0Sr3yhB^-7 1 lJcJ:!?*&i£U 

U2 • 3raj;9'iii@iUt3lES7tSrS)fc#S9}cJ:t)S7t 

u sn?-m® 2 • 3 m 1 4 ^9 •> h h <nfam-&tt 
[o i -sal' "•(»)•> «atf*-^ia ■ •■ 
»3T(«) c c p-4'2'3 6) z-gm-rzmmzm 

V'\ ^ i>i y4 7 i o t^f f ®'2 • 3|HJfc?K«i 

[o r so] (4) mmtktuxis. ■• • 

[0161] #09-C»±» .Bf^Ottflttejftaf 2 4*s»rit$ 
HT^fcrt*, 2 4 #HlT-®Bi 2 • 3'BBtcW-^$HT 

•Cittig btr 5 r. i T% #^4 w^^^o^P(ISr^> 

[0162] ( 5 ) mmi&mjim 

mm 2 4*s»j££;h,fclMM4*Rl ^ 3 0 OtT'l 0# 

M©iDSft*aas:tTo-c, ;«k/<7^^ (Pdo) ntur 

4 t bfc -ttD^WStt 15 0^ mt, §?f 2 *5 

J:tf3©»S»S**aH;:jBj&Lfc. ffltfftilOO 

•[0 16 3] <c*js r i-ciE^aistt^-jBifctt^ ma*© 
sat, »tt^-*sfl*te^*Eiit,fc«»o*4e, 



.22 



l 0 1 6 4 ] iCD J; "5 bTf^M Lfc«®^a»Sm^ 

[0165] (Hife0!l9) 016k:, *Wfcffi^fc»3t 

[ 01 6 6]'*«fc*5VN-CJdf, 8 2: IDt&lw LTl 

9 Sr»»S*i'IWflip#gl!- 1 2'trK'(t; ^x-v 5 1 
o tBS$H«S«H4*« 1 Sr#'iS ^ 

W-t-*#1il-"(3pH»)-*KWbJx-c?v^«- 0 ' ■'• 

[0167] rojzs^br^aat/csffie^s^ 
[o 1 6 8 ]■ -imMmio) m\ nt:^m\tm^it.m. 
[o- re 9] *Mi£*j^Ttt, HM0J8 im^L-cm 

MSrff^Lfco ^fc. ^7t#©Sr-r >' ; J' v ! i-y h 7 
%^Wc 9 t 383te¥« 8 f3&»e>BM#**vfc*OK 

30 [0 ! 17 0] i©J: 5CLT^Ii;fc«lfef 

[017 1 1 ; mmm i i ) '*mth, m * i k^-rm 
■•[oi 7>2V$:irs mmi8-£mi£rtmmjjm-?. im 

•y K' '(Xiti) i 3 $r*T-m@ 2 v 3 twxt^^i 

io 17 3Vu±v>£ oizftmi'itm+m&Wbftzittc 
40 t : 5v-!/y y k 1 3 offimz cxt^iktii*? 

[0174] : (iaipw.i2)'-.-itiis«i-i--4fn*»*»T 

#bnfc 6 • ■ 

so [0175] (njfiflj 1 3 ) mmm r 1 <t jfet? 
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[0176] (mmwi 4) 12122,^^^5 ^m^^^xm^w.&^^yy'^Kid^^mm^w. 

, \&m=f-*\ ox 1 0-7 by ? *%immmmm±.^Mj$,L loisu m2 4\z.mm.m.^sm.^k\a%^%(D%rmm^ 

fc 0 02:2 KtS^X. 1 4 0li«ie«St^»ffli .^1". ^igfr^-lf- 1 6 1 «fc •9'tUtti"5jSi^'fiS3tf±s 

.1 4;l*i.fctf 1 4 2f±E»T?;l>.3. Mr A- 5.9-1 6 2 T'^lt $ ft t'- A * 7" y ^-163, 1 

G[?fc>c|?i£:l2]3 1 (a) td^-To &*--y h-fc;Wi, S /4i«17-4, fcftuvXl 6 5 fcSiBLTttftfcS 

£-t-sia>&®;ti2 4 i , 2 4 2 t&iai&mffiJ: o 10 EfcAtH-5o ^$&^Lfcfti8ju*,- 

•5. J»tt2 4'l, 2 4 2ttPP«U^wJ:oT^$ /4 A. 1 6 4H:?fAiti-5.-R93t«:» l/41fil6 

iv SM§6t.5*i^"r^El^©^§CiH"^«t 9 m^#J(-*& • 4Sr2Hljljgi-5fc«){rv Alt^titSt^UT 9.0° Ete 

»S*UXV>5. ■ffl*fclilt : .S**m«2 • 3fiH*Hrefc' •• • WtSMSMI3tei:fc»>, ^-A^.T'y y 9- 1 6 3 fc*5^ 

tH , -.7 * h V . V 9 7 7. -f — Stfifc iot^-=>^c! T 9 0 ° . it IS Sr * >f 7 * h y >f K<* OJttt m 

ftSo *^«ffiM^y ftlOmn, ^tr H 1 6 6 KAl^a.' M 9 3t©3ft*»±*«lrt 5: 2 mail 

%4 ^? y-mcxixmmm*?* y7<p$:fcm® *, MMftfamzfein-tzz. t\^x^xwm<DW^^ 

*»iaiitffiu-«j«7Sr»j*Lfc«.^«e»,.«yft (35 20 [01 82] 7* t?j*- Ymtn^.t/t^mmtam 

0<C, 3 0#) tBt-P dOfttWJ:ot.i**h5 8§ 1 5 0 4fc:|8^Tl*ttS;h,»WI*JfclI]I& 1 5 0 51: 

J8IJ31E2 0 nm, S3 0 0 n m<an^0«ttttttff*S7K& 26bHS.. £V<t *JtBI» 1 5 0 5fl4S*(ltOi^ 

$tv§ 0 ' '■ m^mmtSfrZo liIlilM©I*^20nmi 

[0 1 7 73 132 3}Z, 4>'9X~ y bmzXZmmB 4*J:5 35c«W©ff*fctta-t-<5R*3t3*«^»** 

^*stt5etWW#^^7>A<D«l[i&yu •y^lltfeS. tote** kav ffii£$Jit^5. KttftSa&ttiRififf* 

-T5^«@-Cfc5o 1 50 l*fc* y HM«6 .«#) T'^«^tuSS^m*(i, «ff^iiiEffi{cS 

■©etffl/ X/K 1 5 0 2 f±tt*©flf*«IW3te*3RT!S> <K fcSg*b.X*Wt"e*o.i * 0 * iftSffifcjgx.S t ^ 

S 0 1 5 0 3fintm/X/K 4*99.^9, flM&SU-J: -Y7-*«4fc<Gl>.a. »!Wt*JtttiaiS-l 5 0 5*>fem 

5ii«r*«rt-5asttiw«iaM»-c*> 9 , h y * ^Be^m^i s c • efcw*#*ijEig8i 1 5 0 6 -sr±i£#a**s7*? *.* 

•y H*/urt©*¥(t«l»W*feJ:tJFa*R2:ebai/^v|ll u^/i^-g-^tti^i-w QbUiM't : fMtt>lHl& 1 5 0 7 

£K©W«&fT 5.»ft*Wlfc J:.o-C«riK**tS. Btm*##J«iIlIBS 15 0.7 «fcffl«-S-*tjE 

•0!|-Cf4> ^^v?is' h»fi*t^St UTJEtSSl^Kl.fcS ESS 1 5 0 6 frb<D W/Wf H I <Df^ H5S#fe#© 

[0 1 7 8] £TF> 4c«K*JltS«iMMiOi*ta*Jj:tJ« [0183] MMt>' 1 ox 1 0v hy^^iiii 

ttdj«*tca<5< atmmm<D^mK^^xmmznm-r 5 o'c^ 3 o^#t«ufcii5, ^ 

40 liiPdOW^iO'iSillt'iofc, ifWI© 

[0179] *0ij»c*5v^-cf±, mmtcomm^ta^wc. sasraiSLfciii. m^pttbiatgc^^Lfe-fe/Hr: 

*M-Cli, ftW;XW 1 ESfc 9 ©p± • it 0 1 8 4 ];.-r 5 LTJ&ftSftfcm^fcStfSf, tuiSU 

(±1S^ 10ngi45J:5 L, 10 0- fell'5 .©flt^»fflfl*'t$W ffiiSfitc^.ft, m^-afcfcb 

[0 1 8-0] ^ttfWI9Bli*^ftif?3^$^M«^»C. so, -^0.1^,8 '5:]£.$'fet^#^^«^Lfc^ffi^S« ■(«.•' 
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012) Srffl^T, 1 OX 1 QW&.hmffiiZM2 

y. h : m&M&tm<o&myt¥3ikm\z£ r> » **' 

/ufcfcfcoTaflBrSrfcJfiiLfc. rtvSr3 5 0°C. 3 0^ 

ffifc* Lft c *-7-maiWfc)0i*«BESrfP»iU, & 

[0186] i5 LT»/&£;ftftm^i0!(S*5£ffl^-c\ 
6 sl 3dt#i 0 8 2. yj^iz- h i.o-8-r&-e*H!& 

1 0 8 8«rjBj£U #JhSrfT4-s-C» £ "b 

lifiEl 9 K^-f <fc 5 &NT S C^Cf 
■*^U'ii'i?sV**SrfT*5fc«>©«»|glKSr*i-SS 

i o i 8 7 ] j^jixe^t # A. <t 5 id . o±m/ x/wm 
r Aijf *etmiHi»:s* Lft-fc/Wcfcv^T fcHT-mig^-Y 
fix\^^t *mw £ *k ^ «t 3 et mm' 

[0.188] (*J£W 1 5 1 4 -Cfi, f&J$J*t#S 

fflfgib^Vvx Si * ft RJy-OP^ *S £r MttftfSt t i" « *& ^ : 

/v-^. <d/^u* BS ^/v* igfc: «t o t l ft Q ©etffii 
*«© 5 ■*>©'>* < 1 1>— o SrfW»i-5 r. £ id J; o Tif£ 

sasrffiiE-rsc t*s^rtit?*>5. ^js^jT-fiPitam 

$c£r 2 0U:g|£ U Bta^ X/v© l [Hlfeft 9 0D^*p±ttj 
fitfS5 0n-gi*5J:5*K«l*fl : -Cti:mS:2lHltf* 
v\ 1 0 0 n g <Dmffi*Ml$.-FZ C i feMVttttijfcttK: 

[0 18 9] «T> #Mfc«tt*«»t*«©ttttiArW* 

mu^mmmm^mmm 1 4tia*-ca!>s. *m3t^ 

L-Cf±HJ£0yi 4 tlH«/«cfiESltSSrffl^5 0 % 

Xwft&K^-y hrtGHimWW***:/* 
^i5mmOffifi|:ty • ^«>** "bftft 5 0 n 

g^M^SdlElb^t-^oT 1 EeOPttHSrffJfeoft 



(14) 

[0 1 9 0] 1 0g©p£mteJ;5fi£j&lt#©7* 

•Ojfe*a©BI»-*S 2 0 n ft 5 5 1 [3 g tfc 

laI!6-C»±'fttafll**jE-|gIIS*^ ©WiEff ^dS^5v ^TIB 
• WJ#fe#©^-'^^ SJ 4 ft ttAW^. (g<£>*tE Srtr^ V 2 IhI @ 

20 [oi9i ] mmM&& ioxiovm^ ^ia»ffin 

»«<£r3 5 0 < C, 2 0»O*#T?ftrt.Ufcfc:5l(E»B 
'P dOW^i 9*S*«i:/j:oft 0 X-T-ttSffloSft 
^SiJ^ Lft t r « 1 la g ©tta-CHWSr* Vtc±Mzis 
V^Tt>3 k fia«©iES^tefei{|[^Lft 0 ■ftfc*^* 

[0 1 9 2] i 5 LT^jfc^iKfcH^aa&KSr, tuiBL 

ftn 5 ©m^m^ttfpffi^e^^^tt. 

oft. ■ •••• 

[0 19 3] ■SkK, ^^cSrlg-^Lft^cBi»S« 
xl»4, Hi 2) SrffiV^T, 1 Ox l -OStt'fcRMtKBU 

ftc 5 OlC, 3 0^©^T?^L, PdOO 

ma : FMmi:£±MzMf&.X'% ft. *^«®ra©sgt^ 

^■f *»fc«T»m«BSr«fiiJ bfto 

[0 1 9 4]'.i5 LTff^$^ft^MSSSrffl^T, 
121 7 SrfflVTtiJxE bft <fc p ^^w— • H 1 0 8 
6 N ^#1 0 8 2, DT/f- hi 0 8 1 tf« 
1 0 8 8 fcJBjfcU »ihttf ftV^**/<*/i'. * fefctt 
HI 9 IC^-fJ; 5 4NT S C*it©-r -u-lf«#tS<3#x 
ufv? 3 ^^SrtT* 5 ft«>©^lbiai&£r : #i-3H&7l2 
*ag«*f^J«Uft. tHfci:5, S^^ttaislicSr 
so ^Lft-fe^^W^TW^T-jJsm^tilL, ^tt*±*S- 
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[oi95] jy._hxE^</ci j; ptm/x/KD^, m Mmx^^^mm^^immih^m^'y^- 

tSStuttro^^, *#ttK^^t*©i^Htc:J:oT 1H1 a-^tR^ (P dlg&O. 5wt.%) &/8v.>5 0 

S^onim-e^^ : S^^bfc■fe;Hc:43^^Tt>*T•li;@ :3 f^^ [0 2 0 1] ^%t4i»J£;& 18 0 80)SgS;Saj^li 

■?p}x*i-tt%-mms ^d-;- MJ^^^-rs^^ «^tf$B^aiH]!^i 8 o 9^*3^-cm^mffi^m> « 

[0 19 6] (^J£^!ll 6), HJS0iJl 4*Jj;t/l 5-?fi i-fe^Sr^Tffititfifi^ttl^^tV, *m{s^-Jt^lE]S& 1 8 1 

mffitumcomtii^mb lx m^^tcps, * 0(?^fetv5< > .s*'ff-§-j:bi55iHig§i 8 1 ox&mmfcb 

[0 19 7] 02 5}Z £^X*&W<OJ V hfe ©^itlMsRw fe^K^$tbT^5 o; A^T* 

tcij:? 1 fiiM^fet-ov>TM^b<si0j-r5 <> in f v »k..(p *»*o.-... 5.w t%) \c£z>mm<pmmim*7 

gcop±(±iy x/k • 1 so 8 m&fa<Bm%m > &mj&kxh' %fo%wA\&t)\±wifoWfyftWEm^)&^,<\^frxWL 

3. 1 8.0 3ttthm/X/K -rv^^^^s tfci^l'J: v>L.^jlffiT0 t *3HitSr^x : 5t-v-r^^«l'tt 

ifiiiiitM, -^hy y ? p*.mmmu&&-t?>^- #w*teti:m*#ffi:Eia&i 8 1 l^^ns, ptw* 

S^tf^5 : »tb««^J:oX«^^nSo.*^^iX -i-^ttj^^^, Bttb^WlHlSS 1 8 0 7ic^fetb5 0 

(4, -Y v 5 ^ ^;h.ie«-^»t tt/^/V^x j/^S Ptm^#ffiiJffl!|HlK 1 8 0 7T*tt5tmff -§-«IE[h1!S 1 8 1 

O^MSrffl^5„ ■ • . • ' 1 W</Mb-§-* s H I COF^, @5fe^M£©ilfctfj£r— £ 

[0 1 9 8] WT^BJt-i^^tf^^a^J:^ MBBi?lH6KUTlf>j:t>v' ^Wff*aow(-^^fc^ 

09&mrCfi. HJfe#l 4 .^*©W5r?±:l±l [0 2 0 2] ^ 5 L-TW^ixfc^IISSr, tuxSL 

j£$^-5#-&^o^-c-SiBj-^5o. *n^-c*tt. 100 fct : i. 0 om<D£m*<on*wtm&&iz&)-xh 

vtmgimzwcfevx^Zo [0 2 0.3] m^mzM^vttmmm®. m 

[0.1 9 9], ^ttffcJflW&lll 1 8 0 3£r^tf>tS:j£ xti. iai 2). SrffllOT, l.QX 1 OS^t IHUfclll 2 

«^.SII2.. • 3 77"t-t± 5 mmOtf let y h y h»»tt^«V SE^^^til^^^l-i <0 , «■* 

T^fefe^clEtd^l-^oTPttilfeMMi-^ /KciPfeoT^Sr^LfCc r-HSr3 5.0°C, 30^ 

i: IS|B#tc v mM#>ttail^ 1 8 0 8 R: iotl^WI O^T*^L, P d ocoum^n^^Mzm^x 

¥*v7ft<Dmffimm<n&tiifrMi&&ivz><, m*mmfflv>&tii*mfevtzb.zz>< Mftte&m 

l 0 2 0 0 ]• mn.MVkMJ£?ik 1»0 8 T-f4«^m^ 2 • 0$c£r^ Lfcir/M^l^-tt, ■ 3 k QSS^iE^^Sftt 

HSm^ttt Ltli«®fi6tv -?^ricpS*^/!iSfc ir^cD^mffi^^ ■yZ^^SBlcll^mglS.^^L 

SFfl^-Y s/Xrt(D^®ft^*iSiJ-r5 r £ ^T-£ ^W-' [ 0 2 0.4 ]>&l±5E-<X#fc J: 5 iWHttti/ X/vcoS 

^Srffl]*J-f"5 fcfetc:(4, 1 -O.'.O H z ~ 1 : 0 0 kHz© T^^^tktHPicSr^: l>fc-fe/Vl'*= > <'>^ t>*^ ; ®^ : ¥^ 

Jtl5«)fi^/ll^, 1 0 m V~ 5 0 ;0 m VU&(D\t&&} y 7°?iX'.tet%-te&l$.. ■ n v^.-^^/i.Sr^i 1 ?.^ 

« vmvw£t-mLm<ow%%ftM. mt>-tite<DMtifc ; .^©f^tt^?^.*^^ v .., v 
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v>tem\zm^^xmmffi%,-t?> x o KTJU=nj x&iz ± 

[0 2 0 6]' -mMffl 1 8 )' : *HiS^T?(*^*/ X/v£ 

* tctt^^X* ?r*tt Ui£i® £ y Xl*l femtic £ 
[0 2 0 7] EJTI2I2 7^J:oT,--*3BWKi-5«tt« 

> 'x/i> 2012 ttm-mamwmvm 
ra^-©tt«ftijifrHM» 2 o o 3\zmm&h,x^z a *mm 

^Jit?fiattB/X/V2 0 0 1 cd 1 @fcfet) co^ipnta*^ 
10 0 ri g £ft5Jr5 4*»*#-^etWSrtf«v\ 1 o 

['6' 2 0 8]' gtirfflftMM! 2103 SrTfeK^StufcM 
W1M*K:«o-C«ttU tbfcB/X^2 0 0 1 ©5fe«SraL 
= ^ ^6*^2 • 3M=¥^ yX^fr±5mm0>|£ 
Sir-fey h-r^ o :^«>S:fefeHfcjSSilfe#fc^oTn±ttj 
'trff.tf ^ffl3t¥l : 2 0 0 2tr io-Ci^Si'lig 

* Ky*-< KtfJAttafc^tff *Mft tiHISg 20 0 4 fc*5i^ 
Ti*«£*V -e-Jt^lHlSS 2 0 0 5 tifeti5„ * 

»«*]t(ftiHiis 2005 -ettssiiiti ©s&$Mt*asjBjfc 

£*v3o ; -SJIMtfittMoiJfejsawJlJWis 2 0 nmW5 
JtiMESivt^S,- S*t3t3S«»±»S****s*# < ft 5 '■ 

*ut«'> u*3gffir* o t ft 19 , MtT&te.&m£zt-*<<-r 

ttfcS^m^ttfttW^#«iE[5]?g2 0 0 6 id^b^^o 
n±m*#MiE|H]K 2 0 0 6-T»tti£#ffi*as:/9X«tt© 

-</WS-§-^m*^tV^*/X^J«[i]iig2 0 1 3fcj£fc 

tts. ■ra^fc6tttj*#«]EiaK2 oo6m M#ttj;0 

g§2 0 0 7»C3j|fc^5. H I U"<^fB-§-co^(r(4^* 
/ X/HlfJ9PBIS 2 0 13 ttffrH)iM\ ehm&#ffilffii[lltt 



(16) 

2 0 0 7\zts\,^Xl$jEm-%-\zm<5\,^T%m0ift<D/<;l'X 

ow w</nt*©stefcH\ ■ss-ra*/* x^mm®® 2 

0 1 3'W!iLi4/X;t20 1 SifcJioTJKJR^-C 
»3IK**£;ixfc«te, Rf ttl^##J|Bl[5]g§ 2 0 1 3K*JV> 

[0 2 0 9] &L±l<D£ 5trUT 10 X1 0v|> !) ^gfl 
0 0'^~y hi?A^co^T$jjf§^j#£ 

ffftofc % fco-fe/vx- 1 mnvkmrnzmffimz- 

ffiJV&&*j* bfco '•'EI 2 8 ( a ) ttttta'*#K-J: 9 l 0CO 
P±m*^S^te#< ft !J«»tJ¥*!JS3tiEfl['SrMifc»# 

*#6>*ufc«-e*>*'. ! 02 8 (b) itS^cojlH'tt^ 

'fc*#<ftofc*fr.-C*9 , 0 2 8 ( a ) ' i mWHD^m 

[0 2 10] Ox i bVp-il^'xQAM 

20 3 5 0t> 3 0 #©*#-Cjtofc Ufc t i 5«fi 

P'd 0»fe^i !)^5i)8i'*ofe' ; *fSffi|igc«5i 
life t S 5 1 IhI S ©p£Wt?'^#Sf^ L>£-fe^fc*S 

- i; t /uvm+mm*?* y xt>* 
[0211] r5 utr^^ftfct^istti WxSl 

30 ofc 0 ■ '•• •'• ' :• '• 

[0 2 12] £bir x *^-»cSrUI^»i;*:*a5«S«[ 
*.tf,-Hl'2)' Sr^T; • 10 x lioS^gi: IHm^E) 2 
' 7 0»*VX/uar«jffc6ta#J#p^9:A, t'^Xv 5 ^ 
•y h^O-O^v 1 !^ h*W^«^{rJ: -5 , : #-fe/Hct5 
fcoT«5rm#Lfc. rjiSr'3^5 0°C, 3 0^-co^# 

[0213]:? \>xm&&tiiittwa&R%m^x. 

l3 7§rffiv^TmlxE.bfcJ:5t7^— ^/u- h 1 0 8 

eviiWro 8-2; yrxu— f i o s ik-ztkwm 

1 0 8 8 «r»jftu #Jh*ff*^^**/<*/^, $ fekite 
B 9 {r Tfct J: 5 ft NT S c ^cox u- bTflT r- 

J*Sl?:MUfc.'-?:5tfci:r^, ^^ftP±iH[i]^c^ 

so Tfoofc riiiat), »af^y^=¥roftv^^fftTV. 
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[0 2 14] £JLhJR'<fc.fc5fc:* «ilij;X/wSS, « 

[0.2 15] (njfi^ji 9) *3Ufc«7?f±, wm\mv> 
bans & art- 5 t s - jwb £ n sttittfra 

[0216] HI 2 9 J:3ffflHft «©.«tH*s.fc 

1 a. h mmx'hZo, j&m imm ^xii^mmmxn 

[0217] .*30(fiW-eJS(/->feix5.«m3t*5i5 2 2 0 2 
t*- A©«l»C4flr«tt tti/i t'- A A. fc-^/V^ f- 
W3t^»4:#acD*.^;?*j5. **«ikTf-J:DHllt 

i-5tr— AttmST*&T-^«koT— ?iJ(D3 -if— Atc^Jt e> 

[0 2 1 8] ,^«cD^m*5j;^J^fi, i&WmfKim^ 

OSftSaCftSrJtlfcU-C^ J:v>.- feW&WirttttlcD^ 5 

[02 1 9) 13 0 tt«ttte>rfr*4fc1tfflf3U StHUWUP 
©«^-Sr*ur-V^5.- 141IB©6hffla* J ?-»Bi2» 3 HQ 
-v y ^teESEl"* ^Ifii KBflS £ tufc 3 t'- £?iJ©K j* 

%&&#&m-t>'-i--K£'2xmm - it&tsti. mmm-. 

5o XViSrMlEfB-g-i: LT£{WW»«*2 2 0 3 (El 

2 9) fcJ:5(fell©»3E*s-fTt>H, ?JHB8l|»©8taa« ■ 

[0 2 2 0]. (ms^j2 o)<m±^-<x^tcmMmi 4 

ri 9-cf±efcfflflHtf±B£3*u loco^jjSiiioxm 

?wcm&mm&Mi&i-&m^0j£X'hzt> i , z. ©* 

1% 13 3* (a.) J±HJ|^|1 4~l'9ro||Jfe<{?iJtCt3^^ 



■jk?-*^-, (b) i*&m&m*&w$&#*wm#* y 

■7 ft My^i?xyh fete «t 5 fc^f 5 
•(c) »i**;f*aj»i¥M©*Tfc W 

^•f". ^-f^w^tj^jSfwMUTllJS^l 4~l 9 

[0 2 2 1] SfcHlfeMl 4~1 aronJfeMt-fcvxfi 

j&cDii^T-ifcSo 
[0 2 2 2] f.tiHtft|2 1) h 11* XftWBMHtl* 

. 3c... . , i ..: . ... .... r 

[0 2 2 3] IH 3 3 (a) fl^HJfeWc i.oT^SS Lfc 

^ffie^Mm^ta^ro^ffiPTffcs. 03 2*54^ 
Hat 3&mmux%iw-tz>.. 

(1) mutate t bx^atg^fflv> % ztiitfgmtt 
20 <o %ft\zm&'ik. ■ 1 2, 0 t-e^^-s-^o 

(2) BtjiEroSfe#xmSrmLfcStS±}-> *aM<9^C 
A-^^ffi (HKMH (*I0 : c c p;-4 2 3 0) Sr. 7j£ 

nv ffl v > t , - mffitt&.&fj v > , mm 0 %% * * * ^ t 

(03 2 (a) ) , l Kj/ ; hfct9ipEi*ll50 

( 3 ) .^©a« 1 ±l;-TO^I^IftW itf7d- 

30 lfi 2 0 0 m m, m^^'it'SWlli 6 0 0 u m, ^:<Ojf:$ d 
lilOOOAt bfc„ 

(4) ^^ttr^cD^-^i7 ^ !7 ^mmm (m$?mm 

«*) ccp-4 2 3 0) MW^Sfi LTffH 

. i)*5 On m\Zt£&£. 0 tCpS Lt v Sf^^ffi 2*3*^^3 
(OK^El 3 3 ( a ). CD <t 5 fcSKjftM-^Srfi'ofc. 2 0 0 

Mmco^-ry7 , 'tc:^-b,:lufH<D (2) xW&^tzMM. 
(♦)'-5'0)imOK5f hS?,',R9^'5 Kjy hlDico^^ 
lffl8gpSPlSr*/2i--/i*?*,2 5 dm.itSritlo 
40 CD K s/ h ^^CDfe^&CD K y h t 2; 5 /* mfol/i 5 4 5 

fc 0 (3 . .*§W2.== 5-0 //.mo T= 3; 0 .0 w mCD 
1 ?IJ<D K f h9t (/< K) J SrfM Lfc. . ■, 

(5) ^{C3 0 O'CXnVO^P^CDjP^JS^tToT, 

ft^7y>?A ( p-d.o) fflb+.frhtezqjitb^miJ&iSc, 
■( 6 ) .^Kmm r % 3\w|w^jE$rPn*i? 4 srai|; 

so.' StfJIftftLifc. 
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(0 2 2 4] SX ±<D X 5 **fe"Cf^ril UfcflrHSStST? 
fi; loc/'S./KW't't, Ky h£r**aTtt-f?-i-3;i£ 
fdJ: !9 /<y K©«W2:&s— jet* 9 ; -*S*ifii©i" ix 
k<fc3teW2©fifeo#W:#/J>ofc 0 £?>K: N »*tffc 

[0 2 2 5]'4fe > - P dO'A^/^tf^^ K 

[0226] &:Jb\ i£ffiW¥©)IB#f*v **»fe«fcf** 
1 o&£fc7&£ tfy tM»sjJt-©«»i[«rW-^ LTV V 

[0 2 2 7] &61C1-Ky f i£fc&©IKiflft*2-£Lfe: 

[0 2 2 8]i$fcl ! Ky F^^£ : 9*©«E»fl:*2ffiPfcUfc 

6>H»'-'l Ky hSfc!)«5«9lt*«r**:*'ii:K:J:5» ST 
SB©i**tfifWM8tt«:»S'£ i: Sit *5^d-o 

[0 2 2 9] •£)Ufc4J'* , 5fc, ffilCjftfciot, H 

[o'2-3'Oi i .w-5fc^!!^fc-7 b y ^^la^^aT- 

/v (IH7)*£ £ i/*^&rtT5fc£>©fE 

tbm$nt^rt-&mmmasam (H9) ^^inufctr ■ 

[0 2 3 1 ]: (HJS^!l2 2)'-* : Httt*BWl*6 0 0 n 
m, iil^mig^V y^WPS'Ll^r 2 0 0 m mv ilt^ffi® 
©ff£ d&lO'OO A^riSSJt*:3ll-T-»ffiiS»4LrS 

\z.mk$friz%m*m^.. mm 2 1 

H ■ V Tzf-u- b £ T?^BS»Sr^/a U. *f Jt* 

fTVMBfc^j&SEBfcffcS^fc. 1 •*©**#. J5KEM2 1 £ 

[0 2 3 2] (HJfi09 2 3) H1SEM2 1 £IrH£IC 3?-* 
s> ^raPH L 1 £r 2 0 0 n m, H;ffi<Di|gwl§r 6 0 0 n m, 
^-oJ¥£d£rl 0 0 0 A©^«&&J&£LfcSl£U:, 
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(b) 0,t?l^4W;. 2d0 ( im¥t5'^:MU 
Hffifll2i© (2)' lc&9lLfcJ:5fcJ: <0'\&W (*) 5 
0 m m© Ky h Sr, PS Ky KOfiCjMEHlPiaaJ:^ 
P25rV^Ht) 2 5 am ii>/2) t'LTt'S -±T© 
K y h m±tf 2 5 n m-f ol/i 5 «fc 5 1 ?'J 1 1 <B-3 
2?\m¥LtL 19 t>§W2 = 7 5 m mV T = 
3 0 0 /«■ mOft*gtt<D/-! KSrM tfc. v>'y K©7f0 
*£t^tt3i»«f!l 2 II £ n4R£*?tfttj*?*'ttlB Ufc £ 
■10 £5v"Mfc«2 l^ra^^ra©«?>0$<D/h^^& 

K y" mm*&7±z> i £ ft «fc •? , •0fS©«8t&#-5 r. £ 
*s-ef5.' :o; jv<y -K©ffiW2»±, 

[0233] cnji^j 2 4 ) m*mm<D * ^ y ^rapss: 

'2 6 iimt v L£^fi, 'SHKM-2 l £m*o£KK:Bl3 
20 ( c ) ©i p ^ KJWfcKSKIIifl'-^fctTofc'i r 5s 

4t>, HJSM2 1, 2 2*5 it) ! 2!3©#^-J; •? 
■ ( d ) 1 © J; 5 y K"Cf>> : R*4iS**^feixfc. 

[023 4i - mmm 2 5 2' 1 ~ 2 4 -c^ <, ^fc 

fe^J£#->) 2 1-2 4.©*ft £ «t tW 

[0 2 3 5] mMM2 6) y KJ: 

TV" «ffie*ffl«*ttffl*T-teo'V*r, ' El 2-Sr#RB 
•■39* PjSiJtia 1 ~ 4 Kit* 

[0 2'3-6 ]--«3fi-3iSl' :-»W4©afcK (1) t LT5 

ftWk«tt), N ii^ ; 45*^I (2, 3)- SrM^L 

fc."^©£# v ^m^i©raPi (D %.2/im, ^^-m 

@cT)<ig (Wl) 3r 4 0 0 m m.- Hf^f- ®ffi<DJ?$'Sr 10 0 
0 A £ Lfe 0 

[0 2 3 7l-»3tXg2 : ^^-m^ (2/ 3) ; ^M$ 
HfcS«Sr«7KU:J:o-r-«*jKJJfei!H.. ^©^, JfiifefczK 

-y^X-2 0 0°C, 1 5^M^-^SrtTV^) . 
=o 4r»7ktti: Ufc Q ^'*zK<bSixfc*S±©*-f-«a 
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( 2 , 3). ©Ri^ia^t, ■Bmm^mx.tc^ v 

Atoo. 0 5wt%*»lj (1 K.y-h) 

fc„ cots, *«±-co.«*o»«tr±,-*#«Tfiis: 

as 5 r, i t> 4 < > * fctt • ??9M4 1 t> 1 & #-e *> o fc. 

[0 2.3 8l.»JtlS3 : JKp©fl;-5-« v 3,00ttl 

o^MjpR^a&b-c, Wb/i?yn. (Pdo) ©# 
[02 3 9] ftstxa4-; nf^w-(2„ 3) ©iwnim 

EE&WPb, SgSttff]g4 

a) -f-5^t^J;t)m^ttSSB'5Sr^Ufc. 20 
[0 2 4 0] :RJr©«fc lidLTf^aSLfc^ffieigS!®-?- 

v*T, ittfiE©!!] 7©7^— M. 0 8 6 

1 0 8 2i li T7°U— b 1 0-8 1 -t^fKS|l-0 8 8 Sr . 

: SC^©^^tffg^fC^.V>TxWK'^3 i^^Srfi 1 ,: ,■ 
5.fc»oB9.K«tJi 9&TOjaK**^Sff*»A£E 
efcfl^bfc. 

[0241] *iSM©Pi«i^^lBa>fe#^ixfcPi« . 
f±, *WB5©£ffl«K:;fc>fcoTi$^- ofc„ 30 

[02 4 2] (HJ60II2 7). -M^-mtt (2, 3) ©ff 
• (Wl) &6 0 0 Mm, ^m®©(KIPH. ( L) £r 2 11 
m v •*■?««©* $Sr 1 O O Oi-y^^ .hp— J»b bT 

1 3) ■&fflWjaSW2 1 t ID«4*fe-C-*ffie#S« 
^■«tm*.^Sr^«b;-.«-?-aRai«*»l*U*:. #bHfc 
SWISJrffl^t, ttriEroEl 1 i©7i-?^t — h> 

1 086i^y 5 ' K«tt 1 120 , 1 0 8 2 , y 

T7°xs— kl 1 2,4.fC^W5?r^L,' JtJhSrtTof 

K:g<5v»TxV 3. y^^n 0 fcfe©l21 9 {c^-f"«t 

[0 2 4 3] -t 5 bfci: r HJ£0iJ 26t !P)#&3b£; . 

a5#btvfc„- - .. ■ • 

[0244 ] cstftft 2 8) v.* k y y ^77-1 -K«fc 

13) £/BV\ /<7*7Vi/:x h^^f ^^^1 5/ hg: 

mz&m u nN$f2i6. t n&tc b^gan^*®*-?^- 
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U-rr b 1-0 8 6i^lQ 8 2 t UT:^'^- M 0 8 
1 tX^m^l 0 8 8 Sr^J&.b, *SkiC*rtfoT*»/<* 
/vSr#S4b,.$b{>NTSC^©^VH'ff#{cS<J^ 
TTx K t'v 5 3 ^S^-SrtT 0. fc*©IH 9 (C^-f-J; ? &|gtb 

[0 2 4 5] *5 bfciri^^HJS0iJ2 6i^W 
as#fc.4xfc„ ; • . . •■ . .x] 

[0 2 4 6] »i«2 9.) 7* h « y^77:^-tdj; 

t» fibr^^.Ba^$tvfc*^m®&«^fc^ (s 1 

3:), S:lv\ 5? .h*S©<i: V?f y h8* 

u mrnm 2 6 tinsf^ b^i^sm^w 

. b v , $ IS NTS C 7^ k tTfa Jv S^V ?T7Hf 

v?3 v*^:^ 5 fc*©|g| 9 tc^-f-i ^.^^SiJlllKSr* 

[0 2 47 ]^ 5 bfci r. 5s Hffi0iJ 26i 
as#feHfc„ 

[0 2 4 8]; .(jUkfiia 0), 7* H!) y^y:7^-\cx 
12) .Sr.JiV\ SffifiJUP^ScltiSRT-Sr^bs 

: Mir 5 o.. ■:';.'.» i i; • • \ • -4 ' . ■ ■■; 

[0 2 4 9] JSillSl :*fei»tt©S*g (1) tbT^ 
t) , JSf i ( 2 , 3). ^^b 

fc 0 r.©t#, sn^ttttQinni^L) £2 M m, ^^f-m 

@©t| (WD Sr. 6 0 0 frru ^^«S©J¥$.S: 1 0 0 
0 7£-Xy.*\?V-r-ht Ufd„ : . .: • .... 
[02:5 OjvJttifiie 2. : ^^-m® (2,3) a?^ $ 
.*bfc****fi*^ ioTtt* «t«lsi*b,;- *©«» a*e* 

-C.^X'fk^aSrtfV) (^l^t-THMDSSrMU 

-7!yt-2 o.ot;^ l 5^-^^^) , mmmm 

(2, 3)v.©W^iafe>.o-C, JE&m+ZmZft-O'fV 
ACDio o 5 w t %tK^^S? 2 ?jS.v,( 2. K-y h) ! 3£^T# 

* bfc„ ^©i ««±^©^?g.©^^ttv mw&x 

[,0 2; 5 Ji )j ^1^,3? -rMfttDtthm.- ■ 3i0" •0. < Ct? 1 

*Q ^l^i^itr b T v^k^ ( B d o ) <dw?; 

J3v.- <t tt>-i^©#«[^^*^ 
bfc^-efc^l >©^^#©^^tt^«fe*a5f@* ii 
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©fc'£©*H«©IS (W2) ;»*it-e'©RII03»«d» 
mtt^^-efeofcfcft, »J8I©46 (W2) t>-£©<|[ 

[0 2 5 21 118184 (2, 3')'oWfct ' 

jE£WJP t;S »«•" '( 4-J ■tawsi'(?*-'s >> 
c I: te £ 0 ttfrgctftflS : ( 5 ) SrBj* Lfc. 
[0 2 5 3 ]' £ti© J; 5 te C-ffER UfcfcffifiVa!*?- io 
#ffl**«r«*fc**WS8^;flv'<-CV litli£©0 7 © i ~ 
H 1 0 8 6 \ 08 2i!)7 

-1 08 li t?^-H^ J" 0 8 8 b\ ttJJtSr 

' b'fs^S^T^^ t'^a >-*^^tr5/tfe©El9lc 

[0 2 5 4] * Hfci: 5, m&M 26i ftfR&ai« 

[0 2 5 5]: (lijfetflj 3 1 )' -7> ^y^77-f -te£ 

1 : 2') ; fc/HtX %^llttWteW***»S«R«r l o©# 

nmtm&Mi&teMb-c '2 o t L/stet^ti^nttfl 2 e •• - 

2. Fl^fc bfc„- i© fc #'Jfej?5c gftizmmim 

J8l©ff£f±, »J'2:6 ; 0MO2{gt-fc-5'fc o r©«t 

mi4?Wi©ffltl?fc#j»^# , S.-*' "-- •" ' 30 

[ 0 2 5 6 J VX±<D>£- 5'te Ur.^« L'fctBetSt^ ' 

m*ttv'<*A'&i:xffii*.m&&v;>stftm tit. 

[0 2 5 7 ]■■ •-£: 5 b£ i: r h< mtfcWZ 6 i'PJflt* 

t o 2 5 so '■ (mmm 3 2 ) .©cjt; ^tta^x # fc. ■ ■ 

: £T ©tff-Jjctti * ^.©Siit^lKtt >' ' S«± 

i\ r;©^^mfig©«i-5fefcoT, • mi& 

[0 2 5 9] HI 3 5 te; **^-©»3t*jfeSr*i-|g-C*> 
So " •• ■ >•• ' ' -" 

[0 2 6 0] r (0&m&<D&&t LX(D^mm 1 so 
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Qm&t'<7WJ>.<z>o: d 5w t 2 -4-Sr'i WW- 

4Ufc : (H3'5''(i , l)-i '(a 2) )'■■ (r<0f*fr, ljgT- 

• [ 0 2 6 1] *i(ft-*«,' 3 0 6 tit? lO'^MIM 
ttft]BS4£^j£C*: (0 3' 5 (bl) , (b'2) ) „ 

[d'2 6 2 ] ±IS©«t 51- K y KiK®*tttt*lt;OT*j* 

tet'tf,- N i t^ f£h^=FWm2\ -3'«MLjfc (1213 
5'"( cl) , ' (c2) : ) 0 £ofc'#, *¥mte1PHLl5r 
i: 0 V in , ^^'H^©*SW1 4' '0 ? '0 ^ ^S^© 
>rtJMf-ir0 0"0«A^-'.^ •*tev'-* J F««WI«© f'C- 1 K 
y ^^'©^mtt^JBi© 1 * 1 ^^ fifSI^-iSFf 5 J; 5 »c b 

. , ... ...... -. ■ . 

[0263] nn^wm 2 , ' 3 ©ra^sjESrRijp b, 

9 S^'ffiSiJ 5 Sr^ bfc (0 3 5' ' ( c 1)' ; ( c 

2) ). . • ■■■ ■'•■-•! - ■ ■ ••• 

• [02 6 4] &±<Dxm&-*mm^<nfcmmi?hh&, 

— St-eff* bfc V©T% iXK'Ifti:' VEi» t' f455SS«S»J:*s 
v>T^0*©*6i»gi5#{wJ; 9"««»|!HMt*"iiTV^5. 

$ feicttr5B©0 7©<t oKy^— xyu— y 10 8 6t 

•3E##1 0 8 2 t ]) T-y u— h i 0 : 8 0 

e> «c ; ■•: ntsc ttv^ u tr {f-^-jdx^v >tf u- trs? a 

B ^^fiK^* ?r f^M b fe 0 - •: >i *5 V m^Fi!i»^ tb-Cli, 
' 0 3 bfc ii&m-th i t 5 0 

[0 2 6 5 ]r*0T0K1fc7n&3fitt«>Btf t> r*t* -c©« 

[ 0 2 66]. •(HJS^J3:3) K-> ! t4tt»tt£*llK*&ifc 
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